This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 
to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 
to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 
are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  marginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 
publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  have  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 

We  also  ask  that  you: 

+  Make  iion-coninieicial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

-I-  Refrain  from  autoiiiaTed  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Mainrain  attribution  The  Google  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use.  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  countiy  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liability  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.  Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 


at  http:  //books  .google  .  com/ 


^■■v 


i 


II 


fit^yras 


iyipM)i|Ba^\iL 


mmm 


m^A  ^jQ@i@i  Mm.  mm 


\ 


PRACTICAL  TREATISE 


URINARY  AND  RENAL  DISEASES, 


INiLDlflluf  *• 


URINARY  DEPOSITS. 


ILLUSTRATED  BY  NUMEROUS  CASES  AND  ENGRAVINGS. 


BY 

AVILLIAM  gOBERTS,  M.D.,  F.R.S., 

FELLOnr  OF  THK  BOTAL  COLLIOK  OF  PHTUCUltS,  lANDOK  ;    PaOFEMOl  OF  MBDICINK  AT  THE  VICTOBIA  L'NIVEUITT  ; 
COHauLTlHq  PHTSICUH  TO  TBE  HANCHWTXR  BOTAL  INFIRMART. 


A8SI8T1CD  BY 

ROBERT  MAGUIRE,  M.D.  Lond., 

■  EUBEB  UF  THB  BOYAL  COLLMK  OF  FHIUCIAilK,  LONDON  ;   PHTilCtAN  TO  om-PATIE^m,  m.  MAIl'fl  HOaFITAI,  LOHDOX  ; 
LATK  PATUDLOOm  TO  THE  HANCUESTEB  BOYAL  INFIBMARY. 


FOURTH   EDITION. 


PHILADELl'JIiA: 

LEA    BROTHERS    &    CO. 

1885. 


DORNAN,  PKIKTIB. 


/ass- 


PREFACE. 


The  design  of  the  present  work  is  to  give  an  account  of  the  organic 
diseases  of  the  kidney,  and  of  those  diseases  and  disorders  of  which 
the  chief  characteristic  is  some  alteration  of  the  urine. 

The  work  naturally  falls  into  three  parts. 

The  first  part,  which  may  be  regarded  as  introductory  to  the  other 
two,  is  devoted  to  the  physical  and  chemical  properties  of  the  urine, 
and  to  the  various  alterations  which  it  undergoes  under  different  cir- 
cumstances of  health  and  disease,  in  so  far,  and  only  in  so  far,  as  they 
seem  to  have  a  practical  bearing.  The  methods  of  examining  the  urine 
for  clinical  purposes  are  explained;  and  the  significance  of  the  diverse 
changes  experienced  by  it  pointed  out.  The  naked-eye  and  micro- 
scopical appearances  of  urinary  deposits  are  descryned  and  figured, 
together  with  those  of  the  extraneous  matters  which  accidentally  find 
their  wav  into  the  urine. 

Of  the  vast  array  of  researches  on  the  composition  of  the  urine,  and 
the  rate  of  excretion  of  its  several  ingredients,  accumulated  in  recent 
times,  it  has  been  found  impracticable  to  give  even  an  abstract  without 
greatly  exceeding  the  limits  of  practical  utility.  It  has  seemed  to 
the  author  more  convenient  to  consign  these  purely  chemical  and 
physiological  materials  to  separate  treatises,  in  the  manner  adopted  by 
Neubauer  and  Vogei  and  Dr.  Parkes,  at  least  provisionally,  that  is, 
until  such  time  as  they  can  be  shown  to  possess  some  clinical  value. 
Further,  these  subjects  arc  treated  so  amply  in  the  works  (in  ntklition 
to  those  of  the  authors  just  mentioned)  of  Beale,  Thudichum,  Hassall, 


IT  PBEFACR. 

and  others,  that  the  omission  of  them  has  caused  the  author  little  regret. 
It  is  hoped,  however,  that  nothing  has  been  omitted  a  knowledge  of 
which  possesses  any  interest  for  the  actual  practice  of  medicine. 

The  second  part  treats  of  a  group  of  affections  which  may  be  desig- 
nated briefly  as  "urinary  diseases,"  viz.,  diabetes  insipidus,  diabetes 
mellitus,  gravel  and  calculus,  and  chylous  urine.  In  his  description  of 
these  diseases  (with  the  exception  of  gravel  and  calculus),  the  author 
has  endeavored  to  present  an  analysis  of  all  the  facts  hitherto  published 
in  relation  to  them,  together  with  those  which  have  fallen  under  his 
own  notice.  In  the  chapter  on  gravel  and  calculus,  prominence  has 
been  given  to  the  medical  treatment,  and  especially  to  the  author's  own 
researches  in  this  direction. 

The  organic  diseases  of  the  kidney  form  the  subject  of  the  third  and 
largest  part  of  the  work.  The  most  important  of  these,  Bright's  dis- 
ease and  its  allies,  are  treated  with  a  fiilness  commensurate  with  their 
gravity  and  frequency,  and  mainly  from  a  clinical  point  of  view. 

The  less  frequent  affections  of  the  kidney — hydronephrosis,  cystic 
degeneration,  cancer,  tubercle,  parasites,  malpositions  and  malforma- 
tions are  treated  analytically,  and  at  considerable  length.  The  extreme 
poverty  of  the  older  English  systematic  works  on  these  subjects  seemed 
to  demand  this  compensation. 


The  third  edition  of  this  work  has  been  exhausted  for  some  years,  but 
I  have  been  hitiierto  unable,  for  want  of  leisure,  to  undertake  the  pre- 
paration of  a  fourth  edition.  Having,  however,  obtained  the  valuable 
assistance  of  Dr.  Robert  Maguire,  this  object  has  been  accomplished. 
Dr.  Maguire  has  carefully  revised  the  entire  work ;  and  has  brought 
up  the  several  articles  to  the  level  of  our  existing  knowledge. 


PREFACX  V 

I  have  almost  entirely  rewritten  the  articles  on  albuminuria  and  on 
microorganisms  in  the  urine.  Much  new  matter  has  been  introduced 
into  the  chapters  relating  to  Bright's  disease.  The  observations  of 
Bancroft,  Manson,  and  Dr.  Stephen  Mackenzie  on  the  filaria  sanguinis 
bominis  in  relation  to  the  cauaation  of  chyluria  will  be  found  incor- 
porated in  the  chapter  on  entozoa  in  the  kidneys. 

The  practical  aim  of  the  work  has  been  steadily  kept  in  view ;  and 

no  alterations  or  additions  have  been  introduced  which  are  not  designed 

to  enhance  the  clinical  value  of  the  book.     Nevertheless  an  endeavor 

has  been  made  to  give  full  references  to  pathological  researches,  with 

a  view  of  facilitating  the  labors  of  special  workers. 

W.  R. 

Manchester,  89  Moslst  Street, 
January,  1885. 
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THE  Fm=j<:AL  xsi*  chejb:^  FB>Fo:n£S  <>f  the  wst 

[>■  HEALTH  AVI»  K5EiSE-n£fAET  [»Eh;en5. 


CHAPTER    I. 

INTBODUCTORT. 

I.— 5rMMA£V  '>P  THE  PBiJFEETIES  A>"D  COiCn^mOX  OF 
THE  raiNE:  11^  PHTSl._>Ui:«GICAI.  AXD  PATHOLOOICAL 
TAEIATI'>X=-- 

HzALTST  crine  U  a  clear,  vatvrr.  amWr-co!oi«d.  s^ine  solo- 
tioc.  e^&vrallT  acid,  nith  a  fpecitie  gravitr  ofaboat  li>:^>.  It  oon- 
taicLi  k  larzir  ~,;i3iinij  of  vr»i;  aod  smaller  qudtDtitiie^  i>f  vrk*  a<L'ii/, 
kipf'yr>  ■i-T-'.J.  ■-TM.r^rtj,  and  -rr^iririniM.  In  addirion  lo  tbesie.  which 
aiv  :-?  <:baract«r=nc  consntoenis,  the  nrine  contains  certaio 
3a2::i-e-  5ib?taQ-.-ic3.  Ldmelv.  cfJondti,  pkvtpfa&i.  and  Ai/pAdfe#.  ot 
vLi>::£:  ^iLe  l<kdv$  aiv  jrybi.  p-.^uK  /wNf.  and  'NtATHefhi  /  also  minme 
Qcai].rid%:s  oi  Cvza^^.*  and  (iWic  acids,  ama^rytua,  pi^i7\i.  dias'ase^ 
and  •••X^T  =:;'u?;a&c-vs  which  are  cUascd  under  the  head  of  extrac- 

All  :hefv  5urlt^tu^•^e$  preexist  in  the  blood,  and  are  simplj 
a«[jara:^i  tL^reir'^m  br  the  secemins  action  of  the  kidnevs. 
The  average  [•r'>f->rtion5  of  the  c^ef  constitnent$  of  the  nrine 

-  I'.  iA»  \<^^  t'AMil  :h«:  zn^xt  of  p«p»:^  &*t«  bwn  fooodi  is  Uw  aziiw. 
Bric«».  :frir.:^*T--  L  W:*:i.  Ak»d..  Bd.  4-J.  I  h»T<  imtai  Mreni  fpcoioMes 
->f  :ir-I.-.*  ».-.i.  rKfcri  i.  liL*  f-iia:.  V-;  i»T*  ;::TknkbiiT  <>i-u:r«d  ccguir^  n»ulu. 
W:i  rw*.-:  v>  i.^'A'He  :i:-*  ca*e  it  differed.  H«AlltiT  t^hiws  t»v*  >  cofuidMsble 
pow»r  ■:'  ic-fcrz"-::^  ?^*r>:b  niiiciU^  ;o:o  d«x:r^a«  m£A  luear-  Tni*  pn>»*r  i»  de- 
fcc^fd  :t  i**:.:.^  -.b?  -.K^^  f  t»:!:iur.  I  5Ka::d  ihe  diafa£;c  povcr  ct  ImmIUit 
an&4  •»*  lATT  £r  =.  f\:*i  v>  (}AZ.  O/Enpucd  vita  h«ftl;bv  ulitna  u  10  W  17.  That 
■■  V>  lAT.  •;i^»£;::^  r.-n^h'.j.  urlae  w  »  diatutic  T>iu«  ooe  huitdr«d  tiicce  tCW 
ckMi  tu:  -f  iAlLTk.  Sm  u;«  Auih-.-r'i  paper  oa  -  Th«  EniioAtiati  of  the  AmTl->- 
lytac  aai  P-->W'..:s-::.:  A':siT:(T  of  P*eci«>:ic  Exawu."  Ptvc.  Roy.  Soc.,  1^1. » 
G7^:±ZE^'  »'.*:m^  -.l^:  -^r^E^-e  al»>  contkirki  Rncet  ffrrmtDt  ftod  [Wptono.  i.>£«:b«r 
viu  E^fML-  k£^i  '.^Tftfln.  ue  lut  in  th«  fcrtn  of  a  zymo^n.  Btcfl.  ftn^  Z«:;- 
ichrifC  >'■>   IT 
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PART  I. 


THE  PHYSICAL  AND  CHEMICAL  PROPERTIES  OF  THE  URINE 
IN  HEALTH  AND  DISEASE-URINARY  DEPOSITS. 


CHAPTER   I. 

INTRODUCTORY. 

I.— SUMMARY  OP  THE  PROPERTIES  AND  COMPOSITION  OP 
THE  URINE;  ITS  PHYSIOLOGICAL  AND  PATHOLOGICAL 
VARIATIONS. 

Healthy  urine  is  a  clear,  watery,  amber-colored,  saline  solu- 
tion, generally  acid,  with  a  specific  gravity  of  about  1020.  It  con- 
tains a  large  quantity  of  jwm;  and  smaller  quantities  of  uric  acirf, 
hippuric  add,  creatine,  and  creatinine.  In  addition  to  these,  which 
are  its  characteristic  constituents,  the  urine  contains  certain 
saline  substances,  namely,  chlorides,  pkosphaies,  and  sulphates,  of 
which  the  bases  are  soda,  potash,  lime,  and  magnet  ;  also  minute 
quantities  of  oocalic  and  lactic  acids,  ammonia,  pigment,  diastase,^ 
and  other  substances  which  are  classed  under  the  bead  of  extrac- 
tive matters. 

All  these  substances  preexist  in  the  blood,  and  are  simply 
separated  therefrom  by  the  secerning  action  of  the  kidneys. 

The  average  proportions  of  the  chief  constituents  of  the  urine 

'  It  has  been  stated  that  traces  of  pepsin  have  been  found  in  the  urine. 
(Brucke,  Sitziingsb.  d.  Wien.  Akod.,  "Ra.  43.)  I  have  tested  several  specimens 
of  urine  with  regard  to  this  point,  but  have  invariably  obtained  negative  results. 
With  recard  to  diastase  the  case  is  different.  Healthy  urines  have  a  considerable 
power  of  changing  starch  mucilage  into  dextrine  and  sugar.  This  power  is  de- 
stroyed by  heating  the  urine  to  boiling,  I  found  the  diastatic  power  of  healthy 
urine  to  vary  from  0.03  to  0.13,  compared  with  healthy  saliva  as  10  to  17.  That 
is  to  say,  speaking  roughly,  urine  has  a  diastatic  value  one  hundred  times  less 
than  that  of  saliva.  {See  the  author's  paper  on  "  The  Estimation  of  the  Amylo- 
lytio  and  Proteolytic  Activity  of  Pancreatic  Extracts."  Proc.  Roy.  8oc.,  1881.) 
Griitzner  slates  that  urine  also  contains  rennet  ferment  and  peptones,  together 
with  pepsin  and  trypsin,  the  last  in  the  form  of  a  zymogen.  (Bresl.  artz.  Zeil- 
schrift,  No.  17.) 
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may  be  judged  of  by  the  following  table,  which  has  been  con- 
structed from  a  large  number  of  the  best  analyses : 

Water 954.81 

Solid  matters 46.19 


Urea 

Uric  acid 


Extractives ' 


21.57 
0,36 


Cblorine 

Sulphuric  scid 

Phosphoric  acid 

PoUsh    . 

Soda' 

Lime 

M  Bgnesia 


Creatine,  creatinine 
Ammonia,  bippuric  acid 
Xanthine,  hypoxanthine 
Sarcine,  pigment,  unoxidized  sulphur  and 
phosphorus,  mucus,  etc. 


I}.  63 


4.6T 
1.31 
2.09 
1.40 
7.19 
0.11 
0.12 


The  composition  and  physical  properties  of  the  urine  may 
undergo  alterations  from  physiohgkol  and  from  ■pathological 
causes. 

Physiological  Alterations. — The  physical  properties  of  the 
urine,  and  the  relative  proportion  of  its  ingredients,  vary  greatly 
under  the  different  conditions  of  healthy  existence.  Exercise, 
rest,  the  quantity  and  (quality  of  the  food  and  drink,  digestion, 
fasting,  sleep,  the  quantity  of  the  cutaneous  transpiration,  atmos- 
pheric states,  etc.,  react  on  the  urine;  and  are,  so  to  speak, 
reflected  in  its  composition. 

Some  of  the  urinary  constituents  are  derived,  wholly  or  in 
part,  directly  from  the  food.  This  is  especially  the  case  with  the 
saline  or  mineral  matters,  and  the  water.  When  the  diet  is 
especially  rich,  or  especially  poor,  in  any  of  these,  their  relative 
proportions  in  the  urine  rise  or  fall  correspondingly. 

Again,  certain  constituents  (especially  water)  have  other  ways 
of  passing  out  of  the  body  than  the  "kidneys,  namely,  by  tbe 
skin,  the  hings,  the  intestines;  and  if  these  show  any  unusual 
activity,  the  composition  of  the  urine  is  necessarily  affected. 
The  greatest  constancy  of  proportion  is  exhibited  by  the  organic 
(nitrogenized)  constituents — urea  and  uric  acid,  etc. — which  are 
derived  from  the  disintegration  of  the  tissues ;  but  even  these 
oscillate  not  a  little  with  the  quantity  and  quality  of  the  food, 
and  with  exercise  or  rest  of  the  body.  The  reaction,  which 
influences  so  importantly  the  physical  properties  of  the  urine, 
and  its  capacity  for  holding  in  solution  certain  ingredients  which 
otherwise  ten^  to  be  precipitated,  is  greatly  affected  by  the 
digestion  of  food,  and  ma}-  be  changed  thereby  from  acid  to 
alkaline  during  several  hours  in  the  day. 
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Pathological  Alterations  may  be  distinguished  into  general 
and  special.  It  is  desirable  to  indicate  these  separately;  though 
practically  they  frequently  merge  into  each  other. 

General  pathological  alterations  are  those  which  depend  on 
some  general  bodily  disorder,  such  as  fever,  rapid  waste  of  the 
tissues,  aneemia,  etc.  Alterations  of  this  class,  although  of  great 
interest  for  the  elucidation  of  general  pathological  doctrines, 
have  very  little  symptomatic  value;  and  it  has  not  been  shown 
that  a  particular  knowledge  of  them  in  an  individual  case  of 
disease,  is  capable  of  furnishing  any  information  on  diagnosis, 
prognosis,  or  treatment,  which  may  not  be  obtained  more  easily 
and  accurately  by  other  means,  namely,  by  physical  examina- 
tion of  the  organs,  temperature  measurements,  weighing  the 
patient,  etc. 

Special  pathological  changes  are:  (a)  those  in  which  some  new 
and  unnatural  ingredient  is  mixed  with  the  urine — such  as  albu- 
men,  sugar,  fat,  cystine,  blood,  pus,  fibrine,  epithelial  cells, 
spermatozoa,  etc. :  (6)  those  in  which  some  constituent  is  present 
in  such  unnatural  proportion  that  the  circumstance  forms  a  lead- 
ing feature  of  some  particular  disease — as  the  excessive  quantity 
of  water  in  diabetes,  the  excessive  diminution  of  urea  in  Bright's 
disease,  etc.;  (c)  those  in  which  some  constituent  is  in  an  un- 
natural physical  condition — thereby  producing  or  indicating  a 
particular  morbid  state  —  as  in  the  occurrence  of  uric  acid, 
oxalate  of  lime,  and  earthy  phosphates  as  urinary  deposits  or 
calculous  concretions. 

In  the  present  work,  physiological  and  general  pathological 
changes  of  the  urine  are  only  considered  in  so  far  as  they  pos- 
sess some  practical  interest.  The  special  pathological  changes, 
on  the  other  hand,  are  considered  at  length. 

II.— METHODS  OF  EXAMINING  THE  URINE— APPARATUS 
REQUIRED. 

An  examination  or  analysis  of  the  urine  for  clinical  purposes 
is  much  more  restricted  in  its  objects  than  one  which  is  designed 
for  orig^inal  investigations. 

The  object  of  the  former  is  to  ascertain  those  points,  a  knowl- 
edge of  which,  in  a  particular  case,  is  found  from  previous 
experience  to  throw  a  light  on  the  nature,  course,  diagnosis, 
prognosis,  or  treatment  of  the  disease.  The  object  of  the  latter  is 
to  obtain  new  and  additional  indications  in  the  same  directions ; 
it  embraces  every  conceivable  information,  and  is  consequently 
indefinitely  elaborate. 

The  subjoined  scheme  is  of  the  former  kind,  and  is  sufficiently 
simple  to  be  within  reach  of  every  practitioner.    It  requires  only 
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an  elementary  knowledge  of  chemistry,  and  answers  nearly  all 
the  requirements  of  actual  practice. 

The  points  requiring  to  oe  noted  in  an  examination  of  the 
urine  are — 

1.  The  general  appearance  and  color ;  clearness  or  turbidity ; 
presence  or  absence  of  deposit,  and  of  extraneous  impurities. 

2.  Odor. 

8.  Reaction. 

4.  Specific  gravity. 

5.  Presence  or  absence  of  albumen :  if  present,  an  approxi- 
mate estimate  of  its  quantity. 

6.  Presence  or  absence  of  sugar:  if  present,  an  estimate  of 
its  quantity. 

Pro.  1. 


ApiantDi  ror  orliwtiJttlnK.    A.  Urine-glaM— du|ith,  6;^  inchu* ;  Jliuiiek-r,  IJ4  inch,-  B.  Urinometcr. 
C.  Burette.     I).  SUV  grain  invamru.     £.  Stiind  af  urinc-tcata. 

7.  An  estimate  of  the  total  quantity  of  urine  in  twenty-four 
hours. 

If  there  be  a  deposit,  it  is  necessary  to  note — 

8.  Its  aggregation  and  color:  whether  it  be  amorphous  or 
crystalline,  light  or  heavy;  the  manner  of  its  subsidence  or 
precipitation. 

9.  Its  solubility  or  insolubility  by  heat;  solubility  in  nitric 
acid,  in  acetic  acid,  in  liquor  potassse;  insolubility  in  both  acids 
and  alkalies. 

10.  By  the  microscope :  absence  or  presence  of  crystals,  their 


EXTRANEOUS    HATTEBS    IN    URINE,  87 

appearance  and  form;  of  epithelial  cells — renal  or  extrarenal; 
of  blood  dislcB^'pus  globules;  Bpermatozoa:  fibrinous  cylinders ; 
bacteria,  etc. 

The  apparatus  required  consists  of — 

1.  Three  or  four  urine-glasses.    Fig.  1,  A. 

2.  Litmus  paper. 

3.  TJrinometer.    B. 

4.  Half-a-dozen  test-tubes. 

5.  SpiriMamp. 

6.  Kitrie  acid. 

7.  Acetic  acid. 

8.  Liquor  potassee. 

9.  Liq.  ammon.  fort. 

10.  Drop-tubes  and  stirring  rods. 
For  sugar  testing — 

11.  Prepared  copper  solution. 

12.  Graduated  burette.     C. 

13.  Two-hundred-grain  measure.    D. 

14.  Six-ounce  graduated  measure. 

15.  Small  flask. 

These  may  be  conveniently  arranged  together  for  use  on  a 
circular  stand  of  two  tiers,  as  represented  at  E.' 

A  microscope  is,  of  course,  essentially  necessary.  It  should 
be  provided  with  a  firstclass  ^-inch  object-glass,  and  an  eye- 
piece to  magnify  not  less  than  240  diameters. 

Ill— EXTRANEOUS  MATTERS  IN  URINE. 

It  is  important  that  the  student  should  he  familiar  with  the 
appearance  of  certain  extraneous  matters  which  are  apt  to  find 
their  way  into  the  urine  after  emission,  and  to  be  mistaken  for 
urinary  deposits. 

Cotton  Jiares  (see  Fig.  2,  a)  have  a  flat  limp  appearance,  are  often 
folded  on  themselves,  usually  with  a  dark-looking  medullary 
part;  sometimes  they  present  the  appearance  of  narrow  glassy 
cylinders.  They  vary  in  breadth  from  s^jnf  to  xuW  ^^  ^"  inch. 
Flax  fibres  (b)  are  jointed  at  intervals,  and  have  a  round,  solid 
appearance.  Their  broken  ends  are  usually  torn  into  a  brush  of 
librillee.  When  sharply  bent  they  break  with  a  "  green-stick" 
fracture.  Woollen  hairs  (c)  present  the  appearance  of  hard  cylin- 
ders, with  fine  transverse  markings  and  slight  serrations  along 
their  margins.     From  their  elongated  form  and  somewhat  simi- 

'  This  stand  was  constructed  f»r  me  by  Mr.  Payne,  of  the  firm  of  Mottershead 
&  Co.,  Market  Place,  Manchester,  from  whom  similar  ones  may  be  obtained,  com- 
pletely furnished,  for  the  price  of  £2  is.  With  the  stand  is  supplied  a  printed 
card,  containing  directions  for  urine  testing. 
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lar  diameters  these  three  objecta  are  liable  to  be  mistaken  for 
casts  of  the  uriniferoua  tubes, 

The  latter,  however,  are  distinguished  by  their  softer  aspect 
and  less  defined  outline,  and  they  are  never  librillated  at  their 
extremities. 

A  few  air-bubbles  (rf)  are  generally  retained  beneath  the  cover- 
ing-glass of  the  microscopic  slide,  and  are  apt  to  puzzle  students. 

Fio,  2. 


Extreopoua  umHvni  UmuA  in  uriiir ;  a.  Cuiluii  Hlir™ ;  b.  Flax  tlUrM;  c.  i\<iin\  d.  AlHuitiMiT ;  t. 
Oil  globult*;  /,  Whiiit  starch;  j.  IVrtato  starch;  h.  Kloi'-Marcli  icnkOiiliMi ;  Hi.  Vcgrlablti  liaHuc  ;  t. 
KutrulirBbreB;  I  Fi-alhen. 

If  small,  they  are  spherical ;  if  large,  irregularly  flattened.  They 
are  identified  by  their  strong  refraction,  deeply  colored  thick 
borders  and  clear  centres.  Oil  globules  (p)  are  sometimes  pres- 
ent in  urine  as  a  morbid  product,  in  which  case  they  are  always 
very  minute.    More  often  they  occur  as  accidental  impurities ; 
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[■v  may  be  derived  from  the  use  of  no  oiled  catheter;  from 
milk,  Uuttt-r,  broths,  »tid  othi^r  arttolea  of  food;  from  oily  stib- 
graneo<  previou^lv  Rontniiied  in  the  int>iifficienlly  cieanacd  bottle 
in  wbicu  ibe  urine  bntt  beeu  couveyeU  for  exiimitiatioit.  Oil 
globtilbs  have  a  les-s  strui]<;ly' marked  outline  IbHii  air-bubbles; 
they  appear  Hatter,  and  nave  generallv  a  distinctlr  yellowish 
tint. 

Coiifervoiil  vejjetatimis  or  toruln?  and  various  forms  of  haete- 
ria  are  frerjuently  encountered  in  the  examination  of  the  urine. 
The  forraor  are  invariably  derived  from  an  exti'aitcouB  »narcc. 
The  latter  (bacteria)  are  RometimeB  of  extraneous  origin  and 
sometimes  are  generated  within  the  urinary  passageB.  These 
will  l)e  more  fnlly  noticed  herealler.  iSee  &rturourganismH  in 
the  Urine.) 

From  the  spuUi  nuiy  be  introduci-d  i)ortions  of  bread,  meat, 
fresh  vegetables,  as  well  as  the  eintlielial  dt-bris  of  the  oral  cavity 
and  air-passages.  Starch  gnmules  tind  their  way  iuto  the  urtne 
from  certain  articles  of  food,  or  the  use  of  tooth  and  cosmetic 
po^vders.  Wheat  and  potato  starch  granules  are  recognized  by 
their  concentric  lines  and  hilus  {/g}.  Kic«  granules  are  very 
minute  cubical  bodii^s  (A).  If  the  granules)  arc  ruptured  by  the 
operations  of  cookery  (as  in  broa<i,  puddings,  gniel,  etc.),  they 
can  no  longer  be  identitied  by  their  forms,  but  a.  <lrop  of  Iodine- 
water  insinuated  beneath  the  covering-glass  instantly  strikes  a 
deep  blue  color  with  tbcm.  Fei^at  matters  may  mingle  with  the 
urine  by  inadvertence,  or  they  may  tind  their  way  into  the  blad- 
der through  a  fistulous  commuuicatioii  with  the  intestines.  Tlieir 
presence  is  recognized  by  tlie  food  remnants  which  they  contain. 
At  (t)  and  (k)  are  represented  vegetable  tissues  and  muscnlar 
fibres  which  were  detected  in  the  urine  of  a  patient  whom  J  saw 
with  Mr.  Jameson,  of  Uevwood.  The  urine  was  not  sen&ibly 
fecal  to  the  smell;  but  tfio  discovery  of  these  structures  in  it 

K roved  decisively  the  cxistenco  of  a  narrow  communication 
ctwecn  the  bowels  and  the  urinary  tract,  and  threw  a  strong 
light  on  an  othenvise  very  obscure  case.  Particles  of  sovl  and 
Azn//,  and  other  mattei-s  which  may  be  designated  as  dirt,  are 
of  frequent  occurrence.  They  are  dark  shapeless  masses  of 
various  sizes,  and  all  dis;?imilar.  Any  object  of  undetined 
shape,  of  which  there  are  none  similar  to  itself  in  the  field, 
may  almost  with  certainty  be  eet  down  as  dirt. 


IV CUAKOES  IN  THK  UKINE  ON  KEEPING. 

The  cIiangCH  whiili  take  place  in  urine  after  emitwinn  are  a 
frequent  rtonrce  of  miflapprehension.  These  changes  difter  in 
degree  and  iliroctioa  according  to  the  reaction  and  couceutm- 
tion  of  the  urine. 
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A  bealtbj  aei<j  urine  generally  undergoes  the  foHowiag  scries 
of  cliauges.  TlicM-e  occurs  first  a  precipitation  of  the  amorphous 
urates,  then  of  urjc  acid  ami  often  of  oxalate  of  lime.  After  a 
while  conforvoid  vef^etations  or  toruhu  nmkc  their  appearance. 
In  the  course  of  tbor  or  five  days  or  longer  the  acidity  begins 
to  decline,  and  the  urine  pa88c»i  into  a  etat-e  of  ammonJacul 
putrefaction,  ft  then  becomes  opaque  from  the  development 
of  myriads  of  bacteria;  the  odor  and  reaction  of  ammonia, 
together  with  an  ofltMisive  eflluviLim  of  putrefaction,  become 
perneptibln.  The  amorphous  urate  deposit  will  now  be  found 
changed  into  dark  round  ma*M>es  of  urate  of  ammonia  ;  uric 
acid  crystals  sive  place  to  bright  prisms  of  triplu  phosphate 
and  an  abundant  sediment  of  amorphous  phosphate  of  lime 
sinks  to  the  Imttom  of  the  vessel.  The  confcrvoid  vegetations 
ccftBC  to  jrrow  with  the  change  of  reaction,  and  finally  perish  as 
the  secretion  Iwcomes  fairly  jiutrid. 

Urines  of  low  density  or  of  feeble  acidity  do  not  deposit 
orates  on  star\ding,  and  pass  rapidly — in  a  day  or  two  or  even 
in  a  few  liours — into  a  statu  of  animoniaral  decomposition. 

Under  the  name  of  the  tirid  urinary  fcrmentatifin  Soberer '  de- 
scribe*) a  series  of  clianges  in  healthy  urin*?  chiefly  characterized 
by  II  progresHive  increase  of  its  acidity,  due  to  the  production  of 
lactic  ucid  and  partly  of  acetic  acid.  He  attributed  these 
cbaages  to  a  fermentAtion  in  %vhlch  the  mucus  of  the  bladder 
acted  as  a  ferment  on  the  urinary  pigment,  transforming  it  into 
lactic  acid.  Later  researches  by  Utibmaun-  have  thrown  great 
doubt  on  the  correctness  of  Schercr's  account  of  the  occurrence 
of  a  normal  acid  urinary  fermentation.  Kohmanu  found  tliat 
in  fourteen  out  of  sixteen  specimens  of  healthy  urine  no  increase 
of  the  acidity  took  place.  In  the  remaining  two  specimens  a 
alight  increase  of  acidity  was  obser^'ed ;  (bis  lie  attributed  to 
tlic  presence  of  trnce-s  ot  sugar  or  of  alrtdiol  in  the  urine,  both 
of  ifiem  snhi*tances  which  readily  yield  acid  {lactic  or  acetic) 
uniier  the  action  of  organizctl  ferments. 

The  changes  whicli  lake  pliice  in  an  opposite  direction — that 
is,  towanls  alkalesceuce— are  much  moi'e  prone  to  mislead  than 
those  just  described.  The  transformation  of  urea  into  carbonate 
of  ammonia  (Me  Tteaction)  is  a  frequent  source  of  confusion  in 
the  examination  of  the  urine.  This  transformation  iu  brought 
alKun  with  great  rapidity*  by  baetcrinl  fermentation.  The 
physical  and  chemical  characters  of  the  nrinc  arc  then  so  altered, 
that  it  is  unfit  for  clinical  examination,  and  should  invariably  be 
rejected,  except  in  ciiscs  where  the  transformation  takes  place 

'  Annsteo  d.  Clittni?  u,  Phnrm.,  Bd.  43,  p.  171- 
■  Mkly's  Jabmboricbt  f.  Tbi«Rbemifi,  ISSI.  p.  454. 
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within  the  urinary  passages  and  a  more  natural  specimen  is 
therefore  not  procurable. 

In  conaecjuence  of  these  changes  it  is  desirable  to  examine 
the  urine  within  a  few  hours  of  the  time  of  emission.  Certain 
organic  deposits  are  liable  to  be  greatly  altered,  or  altogether 
destroyed,  Dy  an  exposure  of  twelve  or  twenty-four  hours,  even 
when  the  more  obvious  characters  of  the  secretion  have  not 
undergone  a  perceptible  change.  Blood  corpuscles,  renal  epi- 
thelium, and  renal  casts,  are  very  rapidly  disintegrated,  especi- 
ally if  the  urine  be  of  low  specifcic  gravity.  On  the  other  hand, 
pus,  pavement  epithelium,  and  spermatozoa  resist  much  longer 
without  effiicement  of  their  microscopical  characters ;  and  they 
may  generally  be  recognized  without  difficulty  in  urine  far  ad- 
vanced in  putrefaction. 


CHAPTEK    II. 

PHYSICAL  PROPERTIES  OF  THE  URINE. 

1.— ODOR. 

The  natural  odor  of  healthy  urine  is  faint  and  peculiar;  it 
may  be  described  as  urinous;  it  is  due  to  the  presence  of  certain 
volatile  organic  acids.  The  addition  of  a  mineral  acid  greatly 
intensifies,  and  to  a  certain  extent  modifies,  the  urinous  odor. 
The  sense  of  smell  is  a  rough  test  of  the  presence  of  ammonia, 
and  of  the  freshness  of  the  secretion,  or  the  advent  of  putre- 
faction. When  urine  is  alkaline  from  fixed  alkali,  it  has  a 
sweetish  aromatic  odor  like  that  of  the  fresh  urine  of  the  horse 
or  ox.  In  this  way  the  smell  of  the  urine  comes  to  be  a  ready 
index  of  its  reaction. 

Certain  drugs  (turpentine,  copaiba,  cubebs),  and  certain 
articles  of  food  (asparagus,  garlic),  communicate  peculiar  odors 
to  the  urine  which  lead  to  their  immediate  detection.  Diabetic 
urine  when  fresh  has  a  faint  whey-like  fragrance,  and  sometimes 
an  odor  resembling  chloroform  (see  Diabetic  Coma),  When  fer- 
menting, diabetic  urine  smells  like  sour  milk. 

Urine  containing  blood  or  sanious  discharges  from  the  genital 
passages  emits  a  stale,  offensive  smell,  like  the  washings  of 
slightly  tainted  fiesh. 

11— COLOR. 

The  color  of  the  urine  in  health  is  a  yellowish -brown.  It 
varies  in  intensity  from  the  palest  straw  to  a  full  amber.  The 
study  of  urinary  pigments  is  one  of  great  inherent  difficulty; 
and  it  has  been  rendered  truly  intricate  by  the  multiplication  of 
new  terms  by  successive  investigators,  and  the  confounding  of 
pigments  produced  by  decomposition  with  those  really  preexist- 
ing in  the  urine. 

The  coloring  matters  encountered  in  the  urine  may  be  divided 
into  four  categories,  viz. : 

1.  Normal  pigments  of  healthy  urine. 

2.  Pathological  pigments  due  to  disease. 

3.  Derived  pigments  due  to  decomposition  of  the  normal  pig- 
ments, or  of  certain  color-yielding  extractives  of  the  urine,  espe- 
cially in  disease. 

4.  Adventitious  pigments  due  to  admixtures  of  bile,  blood. 
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hrematin,  pus,  etc.,  with  the  urine,  or  to  the  administration  of 
certain  drugs — logwood,  rhubarb,  senna,  santonin,  etc. 

1.  Normal  Pigments  of  Healthy  Urine.— Dr.  Sehunck's  in- 
vestigations'have  led  him  to  the  conclusion  that  the  ordinary 
color  of  normal  urine  is  due  to  the  presence  of  two  substances 
liaviiig  the  properties  of  extractive  matters.  He  has  succeeded 
in  separating  these  irom  one  another,  and  from  the  other  con- 
stituents of  the  urine.  They  have  then  the  appearance  of  dark 
yellow  syrups,  being  quite  amorphous  and  deliquescent,  with  a 
peculiar,  rather  pleasant  (not  urinous)  odor  and  a  strong  acid 
reaction,  which  proceeds  from  the  presence  of  organic  acids 
resulting  from  their  spontaneous  decomposition.  The  dilute 
watery  solutions  of  these  extractives  have  exactly  the  same 
color  as  urine  itself. 

The  first  of  these  extractives — which  Dr.  Schunck  has  named 
Urian — is  soluble  in  alcohol  and  ether  as  well  as  water.  Its  com- 
position is  expressed  by  the  formula  CggHgiNOjj,  and  does  not 
vary.  In  a  long  series  of  experiments  made  with  urine  obtained 
at  difierent  times  and  from  different  places,  Dr.  Schunck  always 
found  its  composition  the  same.  It  is  decomposed  at  a  boiling 
temperature,  yielding  a  large  quantity  of  a  brown  resin  and 
volatile  organic  acids.  Its  watery  solution  becomes  several 
degrees  darker  on  the  addition  of  sulphuric  or  hydrochloric 
acid,  and  a  brown  resinous  substance  is  gradually  deposited. 

The  second  extractive  he  has  named  Urianive.  Its  formula 
is  CjgHjjNOjg.  This  extractive  is  soluble  in  alcohol,  but  not  in 
ether ;  it  seems  to  have  a  great  tendency  to  absorb  four  addi- 
tional equivalents  of  oxygen  (C^H^tNOjj  =  oxurianine),  but 
without  sufi'ering  an}-  change  in  Us  physical  properties.  Uri- 
anine  is  probably  a  glucoside,  for  by  the  action  of  acids  it  yields 
a  brown  powder,  insoluble  in  water  (uromelanine),  and  the 
filtered  liquid  reduces  the  cupro-potassic  test  like  grape  sugar. 

Urian  and  urianine  are  both  decomposed  when  heated  for 
some  time  in  the  water-bath,  giving  products  which  are  in- 
soluble in  water.  Watery  sohitions  of  both  become  several 
shades  darker  when  mixed  with  dilute  sulphuric  or  muriatic 
acid. 

Jaffe  has  distinguished  another  pigment  in  the  urine  to  which 
he  has  given  the  name  of  TJrohUai.''  Maly  has  shown  that  it  can 
be  formed  from  Bilirubin  by  reducing  agents,  and  that  it  is 
identical  with  Hydrobilirubin.  It  is  a  red  amorphous  substance 
and  soluble  in  alcohol,  ether,  and  chlorotbrm,  partially  soluble 
in  water,  having  a  characteristic  spectrum,  and  giving  in  solu- 
tion a  green  fluorescence. 

>  Proceedings  Boy.  Soc.,  1807. 

'  Virch.  Arch.,  Bd.  47,    See  also  r  paper  by  McMiinn  in  Proc.  Roy.  Soc,  1880, 
in  which  is  given  n  jirocess  for  the  isolmion  of  bilirubin. 
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Variations  in  the  (Wiitli  of  tht;  uuriim)  color  of  the  urine  cor- 
respond generally  witli  h^  (k'<^rc*e  of  dilntioii  (or  waterlneas), 
ana  concentration.  Very  pale  urines  are  voided  by  patient* 
Bufieriug  from  diabetes,  from  aniemiu  and  chlorosis,  and  during 
convalescence  from  acute  diseases — also  by  bealthy  persons 
after  prornsc  drinking.  Tlysterieal  and  nervous  individuals, 
afitT  paroxysniul  attacks,  void  a  very  pale  nrine.  As  a  rule, 
pale  urines  indicate  the  abs^-iice  ol"}iyrexia. 

KigU-eolored  urinetn,  on  the  other  band,  accompany  the  febrile 
state,  and  any  other  morbid  condition  associated  uitb  rapid 
wasting  of  the  tissues.  Ilealthy  persons  void  a  similar  nniie 
after  violent  and  prolonged  muscular  exercise  and  severe 
sweating. 

Tlio  varying  degrees  uf  coloration  of  the  urino  have  not  as 
vet  been  ma<le  to  yield  much  information  of  a  practical  value. 
^oAHibly  thiH  lias  been  due  to  the  waul  of  an  exact  method  of 
esLiniating  and  describing  iheso  variationn.  A  first  step  towards 
this  desirable  object  has  beeti  taken  by  •!.  Vogel,  who  ha«  pub- 
lished ft  stnmlaru  scale  of  colored  plates,  with  which  the  color 
of  any  particular  urinLi  can  be  coui]>ared.  Vogcl  divides  the 
tints  exhibited  by  urinet?  into  three  groups,  eacu  consisting  of 
tlirec  members.  {See  Plate  I.)  The  first  group  consists  of^dlow 
urines,  embracing :  ( 1).  pale  yellow ;  (2)  bright  yellow ;  (3) 
yellow.  The  second  group  consists  of  raUUxh  urines,  and  in- 
cludes; (4)  reddish-yellow;  (5)  yellowish-i-ed ;  (6)  red  nrincs. 
The  third  group  consists  of  l/roim  or  Jark  urines.  These  ai-e 
subdivided  into:  (7)  brownish-red;  (8)  reddish- brown;  and  (9) 
brownish-blaclc. 

In  comparing  the  color  of  a  urine  with  the  tints  of  the  scale, 
tJio  two  mllowing  precautions  must  be  observed,  in  order  to 
obtain  unifonn  results.  If  the  urine  be  not  absolutely  clear,  it 
must  lie  tillered.  Secondly',  the  urine  must  \hi  examined  by 
transmitted  light,  in  a  glass  which  is  fonr  or  five  inches  in  di- 
ameter. Lastly,  it  must  be  remcmliered  that  the  scale  is  not 
adapted  for  the  estimation  of  the  adventitious  pigments  some- 
times found  in  urine,  such  m  blood  or  bile;  nor  Joes  it  exactly 
reproduce  8<»me  of  the  patbnlogitial  tints  observed  in  disease.' 

2.  PATnuLooiCAL  PiUMKSTri. — The  mo8t  familiar  of  these  is  a 
reddish-pink  pigment  (puqiurine  of  Bird,  and  unt-erythrino  of 
Heller),  which  makes  its  appearance  in  various  febrile  and  other 
complainU.     Purpurine  has  an  intense  affinity  for  urie  acid  and 

<  The  uw  of  Vocal*!  (ckI*  Tor  U19  purpo«»  uf  wUnstlng  th«  yaaMtit^  at  a\}f- 
mont  in  the  urinQ  u,  I  b«lievc,  iniprM:tk«bI«  ;  knd  the  tlutonicnl  iiuk1«  b^  tiim 
that  all  th<>  nine  v>ri«ilit<*uf  color  Turin  one  oonlinuofiiMri**,  and  thitt  th«v  "  miky 
tw  cotifculorvd  lu  iiiorelj;  diir«rentdpf;roas  of  dilution  uFone  and  lb«  efttne  'piitrniint 
mittier,"  ii  cfirtminl;.  »ccordlit^  lo  myespcrii»»ntt.  tnoxftot.  Tho  tmI  u»ofuln«M 
of  th«  iciil«  contitu  io  tbe  aid  il  ffiv«a  to  mcour«w  dwcription- 


COLOR. 


46 


the  orates,  and  when  the  latter  are  tlirown  down  as  a  deposit 
it  comnmiiicHteti  to  them  a  beautiful  pink  color.  Purpuriue 
abounds  in  the  ujnnc  of  pertwiis  Bufi'ei-in^  from  severe  organic 
dificascs.  and  eepecially  orgiiiite  diseases  ot'tltc  liver;  it  is  like- 
wise present  in  nil  febrile  and  JnBnintnutory  urines.  It  ia  said 
to  be  abundant  in  poisoning  by  lead  and  other  metals. 

A  black  pi^nieiii,  melanin,  is  excreted  in  the  urine  of  patients 
fttift'oring  from  melanotic  tumora,  especially  when  the  disease 
uttaclw  the  liver  or  the  itkin.  The  fac-t  was  pointed  out  as 
early  am  1820  by  Nurria,  and  alterwardw,  in  1826,  by  Faw- 
dington,  a  Manchester  sur^ton.  Occasionally  the  nrine  is  pale 
when  iia(*8ed,  but  becomes*  darkur  and  deposits  a  black  or  brown 
precipitate  on  e.xpoi-ure  for  Honie  linio  to  ibe  air.  or  iminediHiely 
on  the  addition  of  a  strong  acid.  Thus  in  the  fresh  urine  there 
h  present  a  colork-fia  substance,  melanogen,  which  on  oxidation 
yields  the  dark  pigment.  Zeller'  bus  lately  reported  a  very  in- 
teresting.' case  of  melanotic  tumors  of  various  organs,  in  which 
the  (piantity  of  melanin  in  the  nrine  varied  in  inverfic  propor- 
tion to  that  of  urohilifi.  He  argues,  therefore,  that  the  two 
coloring  matters  muet  buloiig  to  the  same  group  of  bodies. 

In  certain  other  conditions  the  urine  shows  the  peeuliarity  of 
being  pale  when  passed,  but  becoming  dark  in  color  on  expo- 
sure to  the  air.  {See  p.  4H.)  I'yrocateehin,  which  h  alwavs 
present  in  the  urine  of  the  horse,  lia**  beeti  found  by  Kbslein 
and  Miiller  and  other  obt=ervei-K  in  luiniun  urine  in  rare  eases. 
The  urine  may  then  show  ihe  aliove  rejiciion,  but  the  dark  color 
appears  immediately  if  caustie  alkali  is  addtd.  Biidcckcr  do- 
ficribed,  umler  the  name  of  alkapton,  a  Unly  in  the  nrine,  which 
Otlmr  researches  seem  to  hhnw  to  be  identicid  with  Pyrocateclnn. 

The  so-called  alkapton  urine  reduces  Felding's  solution,  almost 
like  diabetic  urine,  out  differs  from  it  in  not  fermenting  with 
Feast.    In  a  case  deseribed  by  Br.  Armslrong  (Ihtblin  Journal 

Mdf.  Hei.,  iy*t2),  Pr.  Smith  found  that  the  urine,  wliile  pre- 
enting  the  above  chanicters,  contained   not  pyrocatechin  l>ut 
protocatcchuic  acid. 

[A  specimen  of  urine  sent  to  uie  lately  bv  Dr.  Oniy,  of 
Amtagli,  ul^o  contained  protocateebuic  acid,  'the  patient  was 
a  young  ladv,  under  the  care  of  Dr.  Gray  and  Dr.  Whitia,  of 
Belfast,  and  Iiad  auflered  from  symptonisof  ulcer  of  the  stomach, 
with  apjiareutly  perforation  and  consequent  attacks  of  lot-alized 
peritonitis.  At  intervals  she  past^od  urine  which,  while  of  ordi- 
nary color  at  the  time  of  leaving  the  bladder,  became  of  a  deep 
brown,  almost  black  color,  after  standing  for  a  short  time.  The 
urine  as  I  received  it,  that  is,  after  being  corked  up  for  some 
time,  wag  of  a  pale  brown  color  and  of  an  alkaline  reaction,  and 

■  Anb.  r.  klin.  Cfairurs.,  Bd.  XXIX.  p.  246. 
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contaioed  a  deposit  of  triple  and  stellar  phosphates.  There  was 
a  somewhat  more  than  normal  amount  of  indican  present.  If 
the  urine  were  exposed  to  the  air  for  a  short  time,  or  if  a  little 
liq.  potassffi  were  added,  a  deep  dark  brown  color  was  produced. 
When,  however,  the  urine  was  acidified,  it  might  be  exposed  for 
some  days  without  any  alteration  in  color  occurring,  and  the 
dark  urine  became  considerably  lighter  on  the  addition  of  acetic 
acid.  The  urine  showed  only  a  slight  reducing  action  on 
Fehling's  solution,  but  immediately  reduced  an  ammoniacal 
solution  of  nitrate  of  silver.  A  weak  solution  of  ferric  chloride, 
when  added  to  the  urine,  caused  the  appearance  of  a  bluish- 
green  coloration,  which,  on  the  addition  of  a  little  liquor  ani- 
nionise,  changed  to  reddiBb-violet.  These  reactions  showed  the 
presence  of  either  pyrocatechin  or  protocatechuic  acid.     The 

Eeculiar  coloring  agent  was,  however,  not  distilled  over  on 
eating,  nor  removed  by  shaking  with  ether,  and  hence,  ac- 
cording to  Dr.  Smith,  it  must  consist  of  protocatechuic  acid  and 
not  pyrocatechin.  The  patient  passed  the  dark  urine  only  at 
intervals,  but  it  was  found  that  between  these  periods  the  urine 
was  acid,  and  occasionally,  at  least,  if  alkalized,  it  showed  again 
the  change  in  color.  It  is  evident  from  the  above  reactions  that 
this  dark  coloring  matter  was  a  product  of  oxidation,  but  that 
it  could  only  be  tormed  in  an  alkaline  solution. — R.  M.] 

3.  Derived  Pigments. — Schunck  has  shown  that  the  normal 
pigments  of  the  urine  are  extremely  susceptible  of  decomposi- 
tion. All  strong  alkaline  or  acid  reagents,  and  even  simple 
boiling,  are  sufficient  to  change  thera ;  and  there  ia  little  doubt 
that  a  considerable  number  of  the  substances  described  by  pre- 
vious writers  as  pigments  preexisting  in  the  urine,  were,  either 
partly  or  wholly,  products  of  such  decompositions.  Among 
these  may  be  enumerated  the  various  brown  and  blackish  resins 
of  authors,  the  melanic  add  of  Prout,  the  urcematin  of  Harley,  and 
probably  the  urochrome  of  Thudichum. 

The  discovery  of  indican  (or  a  substance  closely  resembling 
it)  as  a  normal  constituent  of  the  urine  by  Schunck,  afterwards 
confirmed  by  Carter,  lias  thrown  a  strong  light  on  the  nature  of 
some  of  the  pigments  found  in  the  urine.  This  substance,  which 
appears  to  be  identical  with  the  uroxanthine  of  Heller,  imparts 
a  yellow  color  to  the  urine,  and  yields,  by  decomposition,  two 
colors  well  known  in  the  arts,  viz.,  ijidigo-blue  and  indigo-red  (uro- 
glaucine  and  urrhodin  of  Heller).  Indigo-blue  is  frequently 
seen  in  putrescent  urines,  forming  glistening  blue  shreds  and 
films  on  the  sides  of  the  glass  and  the  surface  of  the  urine. 
Occasionally  it  is  observed  clinically.  It  was  so  noticed  by 
Prout,  who  clearly  indicated  its  nature  and  composition.  It  is 
also  probably  identical  with  the  cyanourine  of  Braconnot.  In 
the  highly  ammoniacal  urine  of  cystitis  I  liave  seen  on  two  oc- 
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cagionti  the  niticipilated  urate  of  ammonia  tinted  of  a  l)«flutifiil 
violet  by  iiungo-bluc.  The  quantity  of  indicnn  in  urine  varies 
from  a  mere  truce  Ut  a  coiisideraljle  projiortioii.  For  its  detec- 
tion an  equal  part  of  hy(JroohIoric  acid  is  mixed  with  the  urine, 
and  arterwarils  a  concentrated  soJutiou  of  chloride  of  lime  ib 
added  drop  by  drop,  and  the  mixture  well  Bhaketi.  The  in- 
dican  is  then  decompoeed,  fcrtnin^  indigo-blue,  which  imparts 
a  greenish  or  blue  color  to  the  mixture  (Jalte).  According  to 
Senator,  if  a  little  chloroform  or  ether  be  now  ehakcn  up  with 
the  sohition,  this  will  take  up  the  indigo,  and  on  t^tandini::  will 
form  a  separate  layur.  The  depth  of  color  in  thi*^  layer  will 
then  give  an  approximate  estimate  of  the  amount  of  indican 
present.  Normal  urine  treated  iu  the  above  manner  is  usually 
eolored  red  dish- violet.  The  quantity  of  indican  in  the  urine  is 
increased  in  various  affeclions,  the  more  important  of  which  are 
obstructions  in  the  intestines,  peritonitis,  and  cancer  of  the 
stomach.  The  subject  has  been  studied,  experimentally  and 
clioically,  by  J»Q'i\  who  has  found  that  obstruction  iu  the  small 
intestine  and  diffuse  peritonitis  arc  accompanied  by  great  in- 
ercaae  in  tlic  amount  of  indican,  while  obstructions  in  the  large 
intestine  and  circumscribed  peritonitis  cause  only  a  slight  in* 
crease.  Senator  has  obBervcd  increase  of  indican  iu  the  urine 
in  many  chronic  affections,  accompanied  by  changes  of  nutri- 
tion. Ho  has  also  found  a  similar  increase  in  cusea  of  granular 
kidney,  but  not  in  other  forms  of  Bright's  Disease.' 

4.  AnvBSTiTiouB  Pni.yKKTS. — In  jaundice  the  coloring  matter 
of  the '«'&  is  freely  excreted  by  the  kidneys,  and  communicates 
to  the  urine  a  color  varying  from  a  sallVon-yellow  to  a  dark 
olive-green.  Rile-pigment  In  urine  may  be  discovered  hy 
placing  a  tew  dmps  of  the  secretion  on  a  white  porcelain  plate, 
with  a  few  drops  of  nitric  aeid  in  JuxLapositioa.  The  two 
fluids  are  brought  into  contact  by  inclining  the  plate  :  if  bile  be 
present,  a  beautiful  play  of  colors — violet,  green,  and  red — is 
observed,  which  passes  rapidly  away.  Bilo-pigment  appears 
in  the  urine  before  the  skin  is  perceptibly  diiicolored;  it  also 
continues  atler  the  skin  has  attained  its  natural  tiut:  so  that  its 
recognition  is  sometimes  a  useful  warning  of  impending  jaundice 
or  n  verification  of  a  preexisting  jflundit«.  W  nen  a  urine  con- 
taining bile  is  kept  for  some  uay^  it  sometimes  changes  to  a 
grass-^een  color  from  oxidation  of  the  biliiiry  pignienL' 

Dr.  llarley  considers  that  the  presence  of  tlie  biliary  acids  iu 
the  urine  is  characteristic  ot  jaundice  from  retention  of  bile,  as 
distinguished  from  jaundice  arising  from  suppression  of  bile. 

'  fjalkowsky  biM  d«»crlbed  a  pre*t  Ineraue  of  ^^artinUc  «cld  !n  Ui«  urini*  in 
caan  of  ohBlruclian  In  lh»  smalt  lUtwtlnc.     Kormal  iirlns  omtainii  only  a  U»ef. 

*  Marshal  hMs  i«comnii^n(I«id  uncliire  ur  iudinu  a*  a  te>l  for  bil«i-pigm«ni  in 
tli9  arine-     It  k'vw  a  gr««ii  color,  |tUMfn|i  lo  rutc  and  y«ll<>vr. 
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For  the  detection  of  the  biliary  acids  be  recommends  that  a 
tionple  of  drachma  of  tlie  urine  t>e  poured  into  a  test-tube  with 
a  email  fragment  of  loaf  sugar.  Then  abont  half  a  drachm  of 
strone  aulpliuric  acid  should  be  eloWlv  added,  in  Hueh  a  manner 
that  tlie  two  fluids  shall  not  mix.  it'  biHary  acids  bo  present, 
iberu  will  Itc  observed  ut  the  line  of  contact  of  the  acid  and 
urine — after  standing  a  few  minutes — a  deep  jfurple  hiie,^  In  a 
case  of  loug-«tanding  retention  of  bile  from  compression  of  the 
common  duct  by  a  eanccrouB  growth  of  the  head  of  the  pancreas, 
which  I  saw  with  l>r.  Henry  Simpeon,  only  a  brandy-red  eolora- 
liun  of  the  urine  wai»  produced  by  the  application  of  this  test. 

Blood  utid  pits  mixed  with  the  urine  communictiEe  to  it  their 
appropriate  colors.  (iS«  Uicmaturia,  lltemoglobinuria,  and  Pas 
in  X'nno.) 

Certain  medicinal  and  poisonous  Bubetancea  adminiatered  in- 
ternally produce  peculinr  ulteratione  of  color  iit  the  urine. 
Creaaote,  and  the  i-xteruid  application  of  tar  oitittnent,  have 
been  known  to  produce  a  very  dark,  almost  hiai-k  urine.  In 
Home  cases  of  this  kind  which  occurred  in  Guy's  Hospital,  Dr. 
Odliug  identilied  the  dark  coloring  matter  with  iudigo-bluc, 
and  he  pointed  out  the  close  chemical  relations  between  indigo 
and  creasote.'  The  application  of  carbolic  acid  solutions  to  the 
unrface  of  woundu  alrfo  trauses  the  urine  to  ht-come  pcry  dark, 
and  occaHionally,  although  the  nriiio  is  light  when  passed,  it 
becomes  darker  on  exposure  to  the  air.  Baumann  and  Preuase* 
have  shown  that  this  is  due  to  the  presence  In  the  urine  of  hy- 
<lrochinon,  a  further  oxidation  product  of  carbolic  acid.  It  ia 
excreted  us  a  anlphate  which  is  colorless,  and  very  easily  de- 
composed. The  free  hydrochinon  then  absorbs  oxygen  from 
tlie  air,  and  forms  a  dark  pigiuent  which  gives  the  peculiar 
color  to  the  urine.  Marcet,  Trout,  and  Dulk  have  also  de- 
scribed eas<rs  in  whicli  a  black  coloring  matter  e\iated  in  the 
urine.  In  patients  taking  gallic  acid  a  dusky  hue  is  communi- 
cated to  the  urine.  Vogel  records  an  instance  of  black  dis- 
coloration of  the  urine  after  poisoning  by  arscniuretted  hy- 
drogen.   {See  Iliemoglobinuria.) 

RhuiioTb  given  internally  colors  the  urine  a  deep  gamboge- 
yellow,  which  is  changed  to  red  by  the  addition  of  ammonia. 
'iiama  communicates  a  brownish,  and  lugwrnd  a  reddieli  tinge  to 
the  urine  wheti  administered  as  infusions.  Sautonin  imparts  a 
conspicuous  orange-red  color  to  the  urine  if  it  be  alkaline,  and 
a  rich  golden-yellow  if  it  be  acid. 

'  H*r)«T  on  JftundiM,  p.  SI. 

•  HitJ'i  UriiiBry  DapMlu,  fitli  cd.,  p.  8M. 

>  ZeluehrIA  t.  Phr*.  0))«n>i«,  III.  p.  lAA. 
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III.— DENSITY  OB  SPECIFIC  GRAVITY. 

The  specitic  gravity  of  the  urine  is  estimated  by  means  of 
the  urinoraeter.  The  instrument  indicates  whether  the  urine 
is  concentrated  or  dilute ;  and  as  the  range  of  health  is  very 
great,  the  density  does  not  yield  direct  indications  of  disease ; 
nevertheless  the  information  thus  furnished  is  in  some  cases  of 
great  importance,  and  indicates  at  once  the  path  of  further 
research. 

The  usual  range  of  density  in  healthy  urine  extends  from 
1015  to  1025 ;  but  it  frequently  mounts  above  or  sinks  below 
these  limits.  After  abundant  potation  on  an  empty  stomach 
the  urine  is  profuse  in  quantity,  clear,  and  dilute  as  water. 
Under  such  circumstances  the  density  may  fall  as  low  as 
1000.6,  and  numbers  varying  from  1002  to  1008  are  common. 
Copious  drinking  on  a  full  stomach  has  comparatively  little 
immediate  effect  on  the  flow  of  urine.  Prolonged  fasting  ren- 
ders the  urine  concentrated.  How  high  it  is  possible  tor  the 
density  to  mount  in  healthy  individuals  it  is  difficult  to  say;  but 
I  have  known  it  as  high  as  1036.  With  this  very  considerable 
range  in  health,  caution  must  be  exercised  in  drawing  inferences 
from  any  unusual  depression  or  elevation  of  the  density  in  dis- 
ease. If,  however,  the  urine  exhibit  habitually,  and  especially 
in  the  morning  before  breakfast  when  the  urine  is  naturally 
concentrated,  a  density  below  1015,  the  presence  of  albumen  in 
it  may  be  suspected;  if  the  density  persist  at  a  still  lower  point — 
1005  to  1008 — the  existence  of  insipid  diabetes  is  to  be  appre- 
hended. After  hysterical  paroxysms  in  women,  after  similar 
attacks  in  men,  and  sometimes  in  the  apoplectic  state,  the  urine 
is  discharged  in  large  quantity  and  of  exceedingly  low  density. 
In  cases  of  suppression  of  urine  from  mechanical  obstruction, 
the  urine — if  any  escape  past  the  obstacle — is  of  remarkably 
low  density.  This  peculiarity  will  be  treated  of  more  fully  in  a 
future  chapter.     (See  Suppression  of  Urine.) 

On  the  other  harjd,  a  density  above  1025,  especially  in  a  pale, 
apparently  dilute  urine,  is  strongly  auspicious  of  the  presence  of 
sugar ;  and  the  higher  densities,  from  1035  to  1050,  belong 
almost  entirely  to  saccharine  diabetes.  Yet,  not  exclusively  so; 
the  heaviest  urine  ever  submitted  to  my  examination,  which  had 
a  density  of  1065,  did  not  contain  a  particle  of  sugar,  but  a  very 
large  quantity  of  albumen. 

A  high  density  in  a  urine  free  from  sugar  indicates  concentra- 
tion, and  more  particularly  a  large  percentage  of  urea.  In  the 
febrile  state  there  is  an  absolute  increase  of  urea,  uric  acid, 
and  the  sulphates  in  the  urine,  with  a  diminished  elimination  of 
water,  consequently  the  specitic  gravity  ranges  high.     The  urino 
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has  also  a  high  density  when  there  is  rapid  wasting  of  the  tissues, 
especially  if  there  be  concurrent  sweating  or  diarrhcea,  in  simple 
abstinence  after  profuse  perspiration  from  any  cause,  and  after 
excessive  ingestion  of  nitrogeuized  food  without  a  corresponding 
use  of  aqueous  fluids. 

From  the  density  of  the  urine,  a  rough  estimate  may  be  formed 
of  the  percentage  of  solid  constituents  contained  in  it;  and  if 
the  quantity  voided  in  twenty-four  hours  be  known,  the  daily 
excretion  of  what  may  be  called  "solid  urine"  can  be  approxi- 
mately ascertained.  Tables  have  been  constructed  on  an  experi- 
mental basis,  exhibiting  the  quantity  of  solid  matters  per  1000 
parts  in  urines  of  dift'erent  specific  gravities;  and  formula;  have 
been  proposed  by  means  of  which  the  same  result  can  be  obtaiued 
by  a  simple  calculation.  Probably  the  most  accurate,  as  well 
as  the  simplest  formula,  is  that  proposed  by  Trapp.  According 
to  this,  if  the  last  two  figures  of  the  specific  gravity  are  doubled, 
the  quotient  represents  the  amount  of  solid  matters  per  1000. 
A  thousand  grains  of  urine,  sp.  gr.  1020,  would  therefore  contain 
40  grains  of  solids. 

This  method  yields  but  rough  approximations.  If  the  urine 
were  a  solution  of  a  single  substance,  or  of  a  number  of  different 
substances  in  a  fixed  proportion  to  each  other,  the  rising  and 
falling  density  would  indicate  accurately  the  varying  strength  of 
the  solution;  but  the  urine  is  a  fluid  of  complex  composition, 
and  its  numerous  constituents  vary  every  hour  in  their  mutual 
proportions,  so  that  the  results  obtained  in  this  way  cannot  be 
regarded  as  exact  estimates.  Vogcl  took  the  trouble  to  inquire 
what  are  the  precise  limits  of  error  in  tills  method;-  and  he 
assigns  them  as  follows :  In  healthy  urines  there  is  a  liability  to 
r  or  of  ^ijor  even  ^ ;  but  in  morbid  urines,  and  especially  those 
of  high  density,  the  range  of  error  may  reach  1  or  even  }. 
"With  very  multiplied  observations  this  method  certainly  yields 
results  of  practical  value;  and  it  is  the  only  one  which  can  be 
used  by  practitioners  generally.  Wlicn  more  accurate  results 
are  required,  resort  must  be  lutd  to  tlie  tedious  but  more  exact 
method  of  evaporation  to  drvno.>^s,  and  weighing  the  residue. 

From  a  large  numlier  of  ol)aervations  by  difl'crent  physiolo- 

fiets,  Dr.  Parkes  estimates  the  mean  discharge  of  solid  urine  in 
ealthy  men,  between  twenty  jmuI  forty  years  of  age,  living  on 
good  diet,  at  945  grains  per  day. 

1V,_QUANTITY  OF  THE  UltlNK. 

Closely  connected  with  the  specific  gravity,  and  holding  an 
inverse  relation  to  it,  is  the  (juanfity  of  the  urine.  The  moan 
daily  discharge  ranges,  in  health,  between  40  and  50  fluid- 
ounces.     There  are,  however,  considerable  differences  between 
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individualB.  "The  average  for  some  petaons  is  only  85  ounces 
a  day ;  for  others  as  much  as  67  ounces.  Oscillations  in  the 
same  individual  on  different  days  are  also  very  considerable. 
The  urine  may  mount  to  70  or  80  ounces,  or  sink  to  25  ounces 
within  the  limits  of  health. 

T^e  flow  of  urine  is  essentially  regulated  by  the  quantity  of 
fluid  drunk:  controlled,  however,  in  a  most  important  degree 
by  the  pulmonary  and  cutaneous  exhalation,  and  by  the  call  of 
the  system  for  water  at  the  time.  When  the  blood  and  tissues 
contain  their  full  complement  of  water,  any  further  potation 
results  in  immediate  diuresis,  whereby  the  superabundance  is 
carried  off.  But  when  the  organs  and  tissues  of  the  body  are 
craving  for  more  water,  a  large  quantity  may  be  drunk  without 
causing  diuresis.  The  kidneys  eliminate  water  in  strict  accord- 
ance with  these  conditions — it  being  an  essential  and  important 
part  of  their  function  to  regulate  the  aqueousnesa  of  the  blood.' 

There  is  very  great  irregularity  in  the  flow  of  urine  from 
hour  to  hour  as  the  conditions  of  its  separation  vary.  After 
prolonged  fasting  the  urine  may  sink  to  2i  drachms  per  hour; 
during  sleep,  likewise,  the  urine  flows  slowly — at  the  rate  of 
about  half  an  ounce  per  hour;  but  after  raeale  it  rises  to  two 
or  three  ounces;  and  after  drinking  abundantly  on  an  empty 
stomach  I  have  seen  2t)i  ounces  secreted  in  an  hour;  so  that 
the  stream  of  urine  may  run  85  times  stronger  at  one  time  than 
another.  It  would  seem,  indeed,  as  if  fhe  kidneys  (in  health) 
supplied  conditions  of  an  almost  mechanical  nature,  by  which 
they  were  enabled  to  separate  water  at  an  almost  unlimited 
rate — equal,  at  least,  to  the  capacity  of  the  gastric  vessels  to 
absorb  water. 

When  the  mode  of  life  is  equable,  and  the  meals  are  taken 
at  regular  intervals,  the  quantity  of  urine  secreted  at  different 
periods  of  the  day  and  night  follows  certain  tolerably  regular 
oscillations,  as  is  shown  in  the  following  table,  which  is  a  fair 
sample  of  a  very  large  number  of  observations  : 


Breakfnnt  nt  8  ;  dinrttir  at  2.      Sleep  from  11  P.M.  to  7  A.M. 


Time  <<{  diiv. 


Hourly  rate. 


'-8  A.M. 


0 


dr. 


8-fl 

»■/..  <1r. 
1     0 


0-10 

I'X.  dr. 
■2     U 


1(1-11 


U-V2        V2-2  I'.M. 


o/.  dr. 
1     4 


oz    lir. 
I      7 


'•/,.  dr. 
1      3 


Timeof  duv.      2-3  I'.M. 


Hourly  rate. 


OR    dr. 
1      •> 


3-4 

4-r,        .5-1 

fi-7 

7-9 

n-11 

11-7  A.M. 
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'  The  experimenl?  on  which  theso  and  the  remarks  wliich  fnllow  wre  bused,  arc 
fully  detailed  in  two  papers  by  the  author — ore  in  the  menmirs  of  the  Manch. 
Lit.  and  Phil.  Soc.,  1858-9;  and  the  other  in  the  Editib.  Med.  Jourii.,  March 
and  April,  1860. 
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A  much  closer  insight  into  the  varying  activity  of  the  kidney 
is  obtained  by  comparing  the  quantity  of  soM  urine  excreted  at 
different  periods  of  the  day.  The  solid  matters  are  much  more 
constant  in  their  quantity  than  the  volume  of  the  urine,  which 
is  liable  to  be  greatly  affected  by  potation,  perspiration,  etc. 
The  annexed  table  contains  the  average  results  of  observations 
made  during  seven  days,  all  consecutive  except  one.  The  solid 
urine  was  calculated  from  the  specific  gravity  in  the  manner  ex- 
plained in  the  preceding  section  ; 


1>M,  Ptc. 

]3rcHk/'Het  st  eight;  (.-offee  or  tea,  with 
meat  and  bread  and  butter. 


Tiling  of  '\ay. 

riiill<l  urlno  dlwhHTgiHl  iht  lirmr, 
ill  inuiiiH. 

&-  9  A.M. 

29  27 

9-10    " 

81).22 

10-11    " 

44.34 

11-12    " 

45.24 

12-  2  P.M 

'                   41.43 

2-  3  P.M. 

38  B9 

3-  4    " 

1                     38.79 

i-  6    " 

41.21 

5-  tl    " 

41.09 

6-  7    " 

1                     49.01 

7-  n    '■ 

47.44 

9-11     " 

37.«C 

n-  lA.M. 

28.58 

1-   7  A  M. 

'                     16.63 

7-   8  A.M. 

1 7  7:> 

Dinner  at  twu ;  meat,  pututoes,  bread, 
cheese,  water. 

(Xo  solid  food  of  any  sort  taken  after 
dinner.) 


Hours  of  alei'p. 

Prolonged  fustinf^  in  the  waking  state. 

The  table  shows  in  an  interesting  manner  the  increase  of  the 
renal  excretion  after  meals,  and  its  diminution  during  fasting 
and  sleep.  The  increase  began  within  the  first  hour  after 
breakfast,  and  continued  during  the  succeeding  two  or  three 
hours ;  then  a  diminution  set  in,  and  continued  until  an  hour  or 
two  atter  dinner.  The  eft'ect  of  dinner  did  not  appear  until  two 
or  three  hours  after  the  meal;  and  it  reached  its  maximum 
about  the  fourth  hour.  From  this  period  the  excretion  steadily 
decreased  until  bed-time.  During  sleep  it  sunk  still  lower,  and 
reached  its  mininmm — being  not  more  than  one-third  of  the 
quantity  excreted  during  the  hours  of  digestion. 

All  the  urinary  ingredients  appeared  to  partake  in  the  in- 
crease after  meals.  The  urea  was  found  more  than  doubled ; 
the  uric  acid  more  than  trebled;  the  earthy  and  alkaline  phos- 
phates nearly  doubled. 

The  table  shows  that  the  vegetative  functions  share  to  some 
extent  with  the  animal  in  the  repose  of  sleep.  The  mean  hourly 
discharge  of  solid  urine  during  the  waking  hours,  on  the  seven 
days  of  the  table,  was  33.14  grains;  while  the  average  of  the 
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lOurs  of  sleep  WHB  16.53  graiuti,  or  less  than  one-liHlf.  This 
ditVerenee  ia  iiot^  of  course,  lo  be  wholly  attrihiite<l  to  the  titl'uct 
of  sleep,  inasmuch  as,  iiiidcr  the  arrangement  of  meals,  during 
(bis  uerics  of  observations,  the  pcriotJ  of  sleep  wa^  also  a  time 
of  fasting.  A  more  exact  estimate  of  the  c-ftcct  of  sleep  alone 
IB  oblatued  by  comparing  the  urine  8eei*eted  during  the  hourft  of 
sleep  with  that  seereleii  during  hours  t>f  eonibiiifd  waking  and 
lasting.  If  wc  take  the  l:ii»t  two  hour»  before  sleeping  (frnin  II 
to  1),  and  the  tirat  hour  after  waking  (from  7  to  8),  we  t^hall  lind 
that  the  mean  discharge  of  solid  untie  in  these  throe  hours  was 
23.5'J  grains  per  hour,  which  is  one-third  more  than  the  average 
ul  ttie  sleeping  hours. 

In  drawing  pnn*iical  concinsions  conecruing  any  deviation 
from  the  usual  volume  and  quantity  of  the  urine,  the  following 
points  should  be  borne  in  mind. 

When  the  urine  is  unusually  scanft/t  it  shoold  be  ascertained, 
before  pronouncing  it  a  morbid  phenomenon,  whether  t)ie 
patient  has  ubstainoti  from  liquids  above  his  habit,  whether 
water  has  been  uliminatod  in  excess  by  some  other  channel,  as 
the  skin  or  bowels.  Tlie  urine  is  always  scanty  in  eirrho^is  of 
the  liver;  in  some  forms  of  Bright'*  disease  through  their  entire 
course;  and  in  the  last  stage  of  all  forms:  in  any  condition  of 
the  heart  which  directly  or  indirectly  causes  passive  conges- 
tion of  tiie  renal  veins  whereby  the  circulation  through  the 
kidneys  is  itnpcdcd.  In  the  early  stage  of  aeuio  Bright's  Dis- 
eaat*.  the  urine  is  very  scanty,  sometimes  approaching  or  reach- 
ing total  su[ipre6fiion.  The  same  occurs  in  the  collapse  poriod 
ot  cholera.  Partial  or  total  suppression  also  occurs  in  the  later 
stsges  of  all  organic  diseases  of  the  kidnevi>;  and  when  any 
mechanical  obstacle  obslruets  the  flow  of  urme.  A  diminution 
of  the  urinary  secretion  which  at  all  approaches  suppression  is 
of  mo*t  serious  couj^equcnce,  aud  is  soon  followed  by  a  foritiid- 
ahlu  train  of  symploniB,  whieh  bring  life  U^  a  tcruiination  unless 
speedily  relieved.     {See  Ur»mia.) 

The  flow  of  urine  is  nhundant  when  the  surface  of  the  body  is 
cool;  also  as  a  direct  and  invariable  consequence  of  potation, 
unless  some  of  the  conditions  already  mentioned  intervene. 

Ill  diseaftc,  the  urine  is  discharged  in  nxcesHive  quantity  in 
two  special  niahidles — rlinbctes  iii'^ipidus  and  diabetes  melhtus, 
which  will  be  described  in  future  seclions;  also  in  the  middle 
etftges  of  atropliic  degenenition  of  the  kidneys.  Teniporory 
excess  of  urine  occurs  atVer  hysterical  paroxysms,  and  certain 
other  convidsive  attacks  in  males  aud  females.  An  increased 
tension  in  tlie  sirterial  system,  us  in  some  cases  of  hypertrophy 
of  the  lefl  ventricle,  is  associated  with  increased  secretion  of 
urine.  It  is  a  curious  circumstance,  that  in  several  organic 
f  the  kidneys  in  which  the  renal  substance  is  gradually 
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destroyed  (atrophic  Bright's  Disease,  cystic  degeneration,  double 
hydronephrosis),  the  volume  of  the  urine  is  sometimes  increased 
though  the  solid  matters  are  diminished.  This  appears  to  be  an 
attempt  on  the  part  of  Nature  of  a  compensating  character,  to 
maintain,  by  excessive  transudation  of  water,  the  depurating 
function  of  the  kidneys  under  failing  anatomical  conditions. 
When  at  length  the  destruction  has  gone  so  far  that  this  kind 
of  compensation  can  no  longer  suffice,  symptoms  of  fatal  sup- 
pression of  urine  rapidly  supervene. 

v.— SUPPRESSION  OF  URINE  (ANURIA). 

Suspension  of  the  secretion  of  urine  arises  under  two  distinct 
classes  of  circumstances.  {1}  It  may  arise  from  organic  disease 
of  the  secreting  tissue  or  from  some  disturbance  in  the  innerva- 
tion or  vascular  supply  of  the  kidneys.  These  cases  are  not 
dependent  on  any  impediment  to  the  outflow  of  the  urine  by  its 
excretory  channels,  and  I  would  propose  to  classify  them  under 
the  designation  of  non- obstructive  suppression.  (2)  The  secretion 
of  urine  may  be  suspended  by  the  establishment  of  a  mechanical 
obstruction  in  the  ureter  or  in  the  pelvis  of  the  kidney.  In 
these  cases  the  organs  themselves  are  not  primarily  at  fault,  but 
their  function  is  arrested  by  the  blocking  up  of  their  excretory 
channels.  These  may  be  designated  as  cases  of  obstructive  sup- 
pression. 

The  two  classes  of  cases  contrast  with  each  other,  not  only 
in  their  determining  cause,  but  also,  moat  markedly,  in  their 
symptoms  and  course.  Non-obstructive  suppression  rarely,  if 
ever,  proves  fatal  as  a  direct  consequence  of  the  suspension  of 
the  secretion  of  urine,  but  through  the  general  eficct  of  the 
shock  and  collapse  which  have  produced  that  suspension.  The 
cases  usually  run  a  very  rapid  course,  ending  in  death  or  in 
recovery  in  a  few  hours  or  a  day  or  two.  Suppression  from 
obstruction  produces  its  eficcla  more  slowly;  if  it  result  fatally, 
the  termination  is  delayed  for  eight  or  ten  days  or  more.  In 
both  classes  of  cases  the  suppression  is  frequently  not  absolute; 
some  small  quantity  of  urine  is  generally  voided,  and  the  char- 
acter of  this  urine  is  distinctive.  In  non-obstructive  cases  the 
urine  is  either  high-colored  and  concentrated,  or  it  contains 
albumen  and  easts,  which  plainly  indicate  disease  of  the  renal 
tissue.  In  obstructive  cases,  on  the  other  hand,  the  urine  which 
escapes  past  the  obstacle  is  pale  and  watery,  and  devoid  of 
albumen  juid  caftts. 

1 . — Non-ohstructlve  Suppression. 

There  is  comparatively  little  known  about  this  subject,  and  it 
merits  a  more  exten<led  studv. 
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In  the  terminal  shtge  of  chronic  Bris^ht's  Diseiise,  the  urine  is 
otten  8Uppres*ed  fur  ten  or  Ivvt-utv  hours  btlore  tlealh,  jirobubt^' 
from  the  liccttructive  proeesa  in  the  kidney  having  reached  an 
tixtronie  degree. 

In  the  earlicBt  stages  aUo  of  acuir-  Bright*8  Dit^nec,  oflpecially 
in  the  scarlatinal  form,  the  urine  \^  sometimes  suppressed  for 
iiiuoy  hours  or  for  u  dny  or  two.  The  return  of  the  urinary  flow 
is  sometimes  trodden  and  very  copioutu,  more  fre<jueiitly  it  ia 
gradual.  A  siinihir  suppression  may  oct-ur  in  scarlatinal  dropsy, 
which  is  unaccompanied  by  albuminuria.  The  following  is  a 
chnruetcriatic  example : 

A  child  of  fifvt-u  )md  ^ickcucd  with  scarlet  fever  about  a  fortnight 
bcforv  my  vidit.  The  uiLuck  van  mil<l ;  and  the  iiatienL  entered  uu  cou- 
valvscenou  five  dayu  uj{o.  Twu  daye  u^o  general  anatmrca  net  in,  with 
vomitini,;  and  purgin);.  The  urine  Iw^^-ame  i»*Hntv,  nlmoet  tu  (tupprt-^inti. 
Wlicii  I  daw  the  child  only  two  drariiins  of  urine  hud  been  voided  id 
the  nri!viiiiiK  twenty-four  linunt.  Il  was  nf  a  deep  tuilfron  color,  and 
hiffhly  mni-entrated ;  it  r»nlaiiied  cafitfi,  but  not  a  trace  of  albtimeit. 
The  pnpiU  were  Blrnnply  contracced,  and  the  lonj^iie  and  skin  were  dry. 
There  were  vomiting  and  purging.  Under  the  inttiience  of  blanket  batha, 
a  considerahie  amelioration  in  the  general  symptoms  was  nmduoeil:  hut 
in  the  two  following  days  only  three  ounces  of  a  deep  yellow  urine  were 
voidet).  On  the  fourth  day  violent  vomiting  came  on  again,  and  loud 
nericardittt  friction  wiw  heard.  Death  t<wk  place  next  day — preceded 
bv  Rri.>at  retitleMiipw,  but  without  coma  or  uoovulsiuns.  Tbt?  total  iiuitn- 
ttty  of  uriue  voiHei)  in  the  last  Bu%'en  days  of  lif«  amounted  tu  between 
aix  and  seven  ouoceH.     No  autopsy  was  perniitteil. 

The  tnonl  reniarlvublo  oxumplcH  of  thi;^  form  of  8uppre.SBion 
occur  in  that  state  of  system  which  is  called  shock  or  collapse. 
In  the  algide  stugo  of  cholera  and  yellow  fever  the  urine  is  fre- 
quently suppressed  for  twenty  or  thirty-isix  hours.  The  return 
of  the-  flow  is  generally  gradual:  the  first  portions  of  urine  being 
scaiitv,  high-colored,  and  conlainin;;  blood  and  ulbttnien. 

All  typos  of  violent  fover  and  inflammation  are  tiable  to  bo 
ooniplicatcd  with  Kupprussioit  uf  urine.  And  a  t^iinilar  eflcct 
may  attend  an  overdose  of  turpentine  or  [wisoning  by  tlic  min- 
eral acids  and  other  irritants.  liiegel  has  described  diminution 
in  tiie  rpiantity  of  urine  during  paroxysms  of  lend  uolic' 

Suppression  also  is  a  common  attendant  on  the  shock  and 
colla{noe  following  serious  internal  ii^juries,  sucli  as  rupture  of 
the  bowels  or  of  the  liver,  spleen,  or  utorus. 

The  kidneys  appear  peculiarly  sensitive  to  iiuuries  or  violerice 
applied  to  the  urethra,  and  rapidly  fatal  collapse  with  suppros- 
«on  of  urine  has  been  known  to  follow  slight  aperations  on  llie 

>  UnitwbM  Arab.  f.  klin.  MH  ,  Dd.  31.  pp  1?&.  191 
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urethra,  or  even  the  passing  of  a  catheter.  I  remember  an  in- 
stance in  which  death  in  twenty  hours — with  total  suppression — 
followed  catheterisra  in  an  old  case  of  stricture  where  instru- 
ments had  been  repeatedly  used  before  without  any  ill-effecta. 
The  only  post-mortem  appearance  of  consequence  was  intense 
congestion  of  the  kidneys.  Sir  H.  Thompson  mentions  a  ease 
in  which  a  man  with  old-standing  narrow  stricture  died  fifty- 
four  hours  after  the  passing  of  an  instrument  which  had  been 
used  at  least  a  hundred  times  before.  No  damage  whatsoever 
was  found  to  have  been  inflicted  on  the  urethra.  Rigors  and 
vomiting  commenced  about  an  hour  after  catheterization, and  not 
another  ounce  of  urine  was  secreted  from  that  time  until  death. 
In  this  case  the  kidneys  were  found  congested  to  an  extraordi- 
nary degree,  but  no  sign  of  inflammation  existed  in  any  part 
of  the  excretory  urinary  apparatus.  Similar  consequences  have 
been  known  to  follow  Holt's  operation  for  stricture.  In  Mr. 
Fayrer's  case  rigors  and  vomiting  ushered  in  collapse,  with  total 
suppression  of  urine,  and  death  m  thirty-six  hours.' 

Renewed  attention  has  recently  been  called  to  this  group  of 
cases  by  Sir  A.  Clark  in  a  paper  read  before  the  Medical  Society 
of  London,  entitled  "Catheter  Fever."  (See  Brii.  Med.  Joum., 
Dec.  1883.)  A  number  of  additional  examples  were  cited  in 
the  paper,  and  in  the  course  of  the  discussion  which  followed, 
but  no  fresh  light  was  thrown  on  their  nature  or  causation. 

The  pathology  of  these  cases  is  very  obscure.  The  imme- 
diate cause  of  the  suppression  would  appear  to  be  intense  con- 
gestion of  the  kidneys.  Disturbance  of  the  innervation  of  the 
organs  is  probably  the  primary  cause  and  possibly,  also,  in  many 
cases,  the  direct  cause  of  the  suspension  of  the  secretion. 

Death  is  too  rapid  to  be  due  to  the  non-elimination  of  the 
urinary  excreta.  The  suppression,  in  fact,  is  only  one  among 
the  many  phenomena  of  fatal  collapse. 

In  the  way  of  treatment  there  is  nothing  equal  to  the  hot 
bath.  In  many  cases  the  relief  is  both  striking  and  prompt; 
the  flow  of  urine  being  sometimes  restored  while  the  patient  is 
actually  immersed.  The  efl'ect  may  be  kept  up  by  hot  mustard 
and  meal  poultices  to  the  loins.  Hot  gruel  enemata  are  also 
useful.  Medicines  by  the  mouth  can  rarely  be  administered  on 
account  of  the  incessant  vomiting. 

Amongst  hysterical  patients  there  is  sometimes  observed,  not 
merely  the  common  symptom  of  retention  of  urine,  but  true 
suppression  of  urine.  In  many  of  the  cases  reported  as  such, 
especially  of  old  date,  this  condition  was  undoubtedly  simulated. 
Laycock,^  however,  was  amongst  the  first  to  point  out  that  the 

'  See  a.  psper,  by  W.  M,  Bunk§,  on  Urethral  Fever,  in  EdJn.  Med.  Journ,  for 
June,  1871. 
*  Xervou*  Di<euscs  of  Women. 


SUPPRESSION    OF    URINE.  57 

soppresaion  may  be  real.  In  more  recent  times  Charcot'  has 
called  particular  attention  to  this  fact,  and  has  described  a  case 
in  which  no  urine  whatever  was  secreted  for  as  long  ae  eleven 
days.  The  utmost  precautions  were  taken  to  prevent  deception. 
The  patient  suffered  during  this  time  from  excessive  vomiting, 
and  the  vomited  matters  were  found  to  contain  a  quantity  of 
urea.  lHo  other  ill-effects  were  observed,  and  the  urinary  flow 
was  afterwards  spontaneously  reestablished. 

2.   Obstructive  Suppression. 

The  most  common  case  of  obstructive  suppression  is  due  to 
the  impaction  of  a  stone  in  the  ureter  of  a  person  who  has  only 
one  kidney,  or,  at  least,  only  one  capable  of  secreting  urine. 
Sometimes  one  of  the  kidneys  is  congenitally  absent;  or  one 
kidney  has  been  permanently  disabled  at  some  preceding  period 
of  life  by  the  lodgement  of  a  stone  in  its  ureter,  or  by  some  other 
accident  or  disease.  In  such  a  case  the  passage  of  a  stone  into 
the  ureter  of  the  surviving  kidney  would,  of  necessity,  produce 
complete  suppression  of  urine.  The  next  most  common  case  is 
due  to  the  blocking  up  of  the  terminal  portions  of  the  ureters 
by  the  progress  of  a  morbid  growth,  involving  the  base  of  the 
bladder.  The  less  frequent  cases  depend  on  some  congenital 
malformation  of  the  ureters,  or  of  the  renal  arteries,  whereby 
an  impediment  is  constituted  to  the  outflow  of  urine.  This  may 
be  slight  at  first,  but  in  process  of  time  it  becomes  progressively 
greater,  until  at  length  it  arrests  the  secretion  of  urine.  Ex- 
amples of  these  three  modes  of  obstruction  will  be  found  among 
the  following  caaes.^ 

A  case  of  suppression  from  obstruction  seldom  reaches  a  fatal 
climax  without  some  urine  having  been  voided  during  its  course 
— it  may  be  a  few  ounces,  or  it  may  be  a  few  pints.  The  char- 
acter of  this  urine  is  very  remarkable.  Instead  of  being  high- 
colored  and  concentrated  —  as  one  would  expect  under  such 
circumstances — it  is  pale  and  watery,  and  of  very  low  specific 

'  Diseases  of  Ihe  Nervous  Systom,  New  Syd-  Society,  vol.  i. 

*  [An  tiniisiiul  cause  of  obstructive  sTippres«ion  of  urine  recently  came  under 
my  notice  in  the  Post-mortem  Tlieiitrc  of  the  Mnnche^tei'  Royal  Intirniary.  The 
right  kidney  was  transformed  into  a  larRc  sac  of  cheesy  inuttT,  and  similar 
mnterial  filled  and  completely  blocked  tlie  right  ureter.  The  left  kidney  was 
enlarp;ed,  somewhat  conirested,  and  contained  numerous  small  niji'ses  of  tuber- 
eulous  material,  situated  for  the  mo't  part  in  the  cortical  portion.  The  left  ureter 
WHS  slightly  distended  by  clear  urine  its  far  as  its  entnmce  into  the  walls  of  the 
bladder.  The  bladder  itself  was  conscnitally  small,  and  measured  only  U  inch 
in  length.  Its  mucous  membrane  was  greatly  swollen  and  consented,  and  cm- 
tained  numerous  tubercular  masses.  The  oritice  of  the  left  ureter  wa*  svirronnded 
by  thick  fibrous  tissue,  and  its  lumen  complctelv  cl'i.sed  by  the  swnllen  mucous 
membrane  of  the  bladder.  The  Puppres,=ion  of  urine  had  la^teil  for  Ave  davs 
before  death.     R.  M.] 


58  PHYSICAL    PBOPEBTIES    OF    THE    UBINE. 

gravity.  It  may  accidentally  be  colored  by  blood,  but  it  is 
defective  in  the  proper  urinary  pigment,  and,  as  a  rule,  is  free 
from  albumen. 

This  peculiarity  depends  on  the  physical  conditions  under 
which  the  urine  in  these  circumstances  is  secreted.  In  order 
to  understand  the  matter  clearly,  it  will  be  necessary  to  call  to 
mind  the  mutual  relations  in  health  of  the  blood  circulating  in 
the  renal  arteries  and  the  urine  newly  secreted  from  it,  and 
flowing  down  the  uriniferous  canals.  In  the  normal  state,  the 
limiting  membrane  intervening  between  the  blood  circulating 
in  the  Malpighian  tufts  and  around  the  convoluted  tubes  on  the 
one  baud,  and  the  urine  in  the  uriniferous  canals  on  the  other, 
18  subject  on  the  side  of  the  blood  to  a  considerable  pressure, 
namely,  the  lateral  pressure  within  the  arterial  system;  while 
on  the  other  side  there  is  no  counter- pressure  at  all  so  long  as 
the  escape  of  urine  is  free. 

This  inequality  of  pressure,  as  was  first  suggested  by  Ludwig, 
and  afterwards  experinientally  proved  by  Hermann,'  is  a  capital 
factor  in  the  production  of  the  urine.  Hermann  (operating  on 
animals)  found  that  when  the  pressure  within  the  renal  artery 
was  lowered,  the  flow  of  urine  was  proportionately  diminished. 
He  tested  this  point  in  two  ways.  In  the  first  set  of  experiments 
he  lowered  the  blood-pressure  in  the  kidney  by  contracting  (by 
a  clamp)  the  calibre  of  the  renal  artery.  In  the  second  set  he 
created  a  counter-pressure  in  the  uriniferous  canals  by  impeding 
the  flow  of  urine  by  means  of  a  column  of  mercury  communi- 
cating with  the  ureter.  By  this  latter  method  he  exactly  imi- 
tated the  condition  produced  when  the  ureter  is  blocked  up  by 
a  stone,  or  some  other  mechanical  obstruction.  Hermann  found 
that  a  pressure  in  the  ureter  of  10  millimetres  of  mercury  (0.4 
inch)  caused  a  sonaible  diminution  in  the  flow  of  urine;  this 
diminution  went  on  increasing  up  to  a  pressure  of  50  millimetres; 
and  with  a  pressure  of  (JO  millimetres  of  mercury  (•2.4  inches) 
the  secretion  of  urine  was  altogether  arrested.  In  these  experi- 
ments the  specific  gravity  and  coloration  of  the  urine  are  not 
alluded  to,  but  it  was  uniformly  found  that  the  percentage  of 
urea  progressively  diminished  as  the  pressure  in  the  ureter 
increased. 

Basing  our  deductions  on  the  clinical  facts  to  be  presently 
adduced,  and  on  the  results  obtained  experimentally  by  Her- 
mann, we  may  assume  that  a  mechanical  obstruction  in  the 
ureter  will  inevitably  produce  tlie  following  series  of  events: 
As  soon  as  the  obstrui-'tion  is  established  the  urine  begins  to 
accumulate  above  it;  the  accuiiiuhiting  urine  determines  an 
upward  pressure  first  in  the  ureter,  then   in   the  pelvis  of  the 

'  Hpnleiind  Pfciifc-rs  "ZciUolirift,"  ISfili,  p.  1. 
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kidney,  and  ultimately  in  the  uriniferoue  tubes.  As  the  urine 
goes  on  accumulating,  the  presBure  within  these  channels  neces- 
sarily increaseB,  until  at  length  the  pressure  so  created  is  suffi- 
ciently great  in  the  urinii'erous  canals  to  counterpoise  the 
pressure  within  the  renal  bloodvessele.  When  this  point  is 
reached  the  secretion  of  urine  is  arrested  and  total  suppression 
ensues."  If,  again,  the  obstruction  be  not  altogether  complete, 
and  there  be  room  for  some  urine  to  escape  past  the  obstacle, 
the  urine  so  escaping  will  have  been  secreted  under  a  high 
pressure  within  the  uriuiferous  canals,  and  its  constitution  will 
be  found  thereby  materially  altered;  it  will  be  very  pale, 
watery,  devoid  of  its  proper  coloring  matter,  poor  in  urea,  and 
of  low  speeilie  gravity.  It  may,  indeed,  be  tinged  with  blood, 
but  this  is  an  accidental  circumstance. 

Another  point  with  regard  to  the  urine  in  obstructive  sup- 
pression is  the  irregularity  of  its  times  of  emission.  In  nearly  all 
the  cases  observed  this  is  a  marked  peculiarity.  One  day  there 
will  be  a  discharge  of  urine,  the  next  day  none,  or  perhaps  none 
for  two  or  more  days,  and  then  again  a  return  of  the  flow,  and 
again  an  arrest.     This  point  will  be  again  adverted  to. 

The  long  delay  of  characteristic  symptoms  is  also  a  striking 
circumstance,  when  even  the  suppression  is  absolute,  seven 
or  eight  days  elapse  before  the  special  symptoms  of  urperaic 
poisoning  make  their  appearance,  but  when  these  do  appear 
the  end  approaches  rapidly,  and  death  is  not  delayed  beyond 
two  or  three  days.  Up  to  the  rise  of  the  proi)er  uriemie  symp- 
toms the  condition  of  the  patient  is,  as  a  rule,  wonderfully  calm 
and  free  from  distress.  There  may  be  more  or  less  gastric  dis- 
turbance and  insonmia,  and  declension  of  the  muscular  strength, 
but  the  functions  generally  proceed  tranquilly,  and  the  intelli- 
gence is  undisturbed. 

The  most  distinctive  and  invariable  of  the  special  ursemic 
signs  are  muscular  twitchiiigs.  I  believe  that  these  are  never 
wanting.  Contraction  of  tlie  pupils  is  also  a  constant  sign,  but 
later  in  its  development  than  muscular  twitches.  Rapidly  in- 
creasing muscular  weakness  is  also  constantly  witnessed,  and 
as  this  invades  the  respiratory  muscles  the  l)rcathing  becomes 
markedly  slow,  panting,  and  laborious.  The  tongue  and  palate 
become  quite  dry  in  the  last  two  or  three  (la3"8.  The  cerebral 
functions   are    much    less    involved    than    might   be   expected. 

'  In  refentioJi  of  urine  the  obslruftion  is  i-ituHted  helow  the  bladdiT — in  ihe 
urethra;  and  the  physicH)  cnnditiuns  are  essentially  ditferenl  froui  thoco  of  nn 
obstntctton  in  the  ureter — un  account  of  the  enortnutisdiatensibilitv  of  ilio  blnddcr 
which  permits  tlio  urine  to  auciiniulHte  in  that  vi8Cii!<,  nnd  (liii!i  prt^venis  llie 
pressure  extending  innnudiately  up  the  ureters.  But  tliis  di.'-len>iliility  is  not,  cf 
course,  unlimited,  and  u  time  mu-^t  arrive— if  life  continue  and  the  <)bslriiction 
be  nm  overt-ritne — when  the  effetls  uf  tho  bloek  are  felt  in  the  ureters,  and  then 
tuppreition  of  urine  i*  vtiperadded  to  retention. 
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There  is  increasing  drowsiness,  with  short,  iitful  snatches  of 
sleep,  and  a  little  rambling  delirium,  but  absolute  coma  rarely 
supervenes,  and  convulsions  are  quite  exceptional.  The  in- 
tellect is  more  commonly  preserved  to  the  last,  and  in  more 
than  one  instance  the  patient  has  spoken  sensibly  the  instant 
before  death.  Diarrhcea  (unless  produced  artificially)  is  quite 
exceptional,  so  likewise  is  excessive  vomiting.  There  is  not 
any  dropsical  symptom.'  The  skin  is  commonly  moist,  often 
sweating  profusely.  There  is  never  any  ammoniacal  or  urinous 
odor  from  the  breath  or  skin,  nor  from  the  body  after  death.* 
The  power  of  taking  food  varies :  as  a  rule,  it  is  moderate  up  to 
an  advanced  stage,  but  complete  anorexia  comes  on  a  day  or 
two  before  death. 

There  are  some  other  points  relating  to  the  morbid  anatomy, 
the  survivorship,  and  the  treatment,  which  will  be  more  con- 
veniently noticed  in  the  way  of  comment  on  the  particular  cases 
to  be  now  described,  or  in  the  concluding  part  of  the  section. 

Case  1. — A  man,  aet  67,  who  twelve  years  before  had  Buffered  from 
symptoma  of  renal  colic,  but  had  not  passed  any  stone,  was  attacked 
about  six  weeks  before  his  death  with  symptoms  of  left  renal  caleulua, 
with  frequent  micturition  and  pains  in  the  left  loin.  etc.  A  fortnight 
before  his  death,  after  a  long  walk,  he  felt  a  sudden  access  of  intense 
pain  in  the  left  loin.  This  continued  in  great  severity  for  four  days,  and 
was  accompanied  with  very  frequent  and  scanty  micturition.  At  the 
end  of  these  four  days  the  urine  became  altogether  suppressed,  and  the 
pain  ceased  a  few  hours  after.  On  the  third  day  of  complete  suppres- 
sion, I  saw  the  patient.  He  had  absolutely  no  symptoms  refernble  to 
the  BU8[>eDded  urinary  function;  he  was  calm,  free  from  pain,  also  from 
nausea  and  vomiting,  without  desire  to  void  urine;  pulse  80;  tongue 
clean  ;  skin  dry  ;  he  had  had  uo  sleep  for  two  nights.  He  was  ordered 
a  warm  bath,  a  saline  mixture,  and  to  have  the  course  of  the  left  ureter 
well  kneaded  with  the  aid  of  a  liniment.  Next  day  (fourth  day  of  aup- 
pression)  he  passed  a  pint  of  pale,  limpid  urine;  he  had  perspired  freely 
and  slept  some  hours.  On  palpating  the  renal  regions,  the  right  was 
felt  tn  be  dnt  and  empty,  contrasting  with  the  left,  which  presented  its 
natural  roundness  and  sense  of  resistance. 

On  the  next  day  (fifth)  twelve  ounces  of  urine  were  voided.  It  was 
clear,  almost  colorless,  sp.  gr.  1010,  not  albuminous,  and  contained  1.92 
grain  of  urea  per  ounce.  There  were  anorexia,  thirst,  nausea,  and  occa- 
sional vomiting,  a  slight  sense  of  mental  confusion,  but  no  actual  deli> 
rium;  pulse  HO;  respiration  24. 

On  the  following  day  (sixth)  the  same  symptoms  continued,  with 
intense  restlessness  and  in8'>mnia.    Sixteen  ounces  of  colorless  urine  were 

fiasited,  sp.  gr.  101 1,  containing  :i.08  grains  of  urea  per  ounce.     The  fol- 
owiug  new  symptoms  also  showed  themselves — dryness  of  tongue  at  tip, 

'  For  an  exception  to  this  rulo,  ate  Cii*e  10,  further  on,  and  Dr.  Russel's  Case 
in  Med.  Tiniw  and  Gaz.,  1879,  I.  p.  474. 
'  This  seeiii't  a  piiint  of  distinction  from  retentioH  of  urine. 
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cnntrnction  of  piipili,  and  occflsioofil  hiccough.  Id  the  evoninK  of  this 
dny,  BIX  moTP  ounces  of  limpid  urine  were  vaidcd  ;  ap.  gr.  1011 ;  icm- 
pcraturc  iu  axilla  08.6*. 

Oil  lliP  sfteruwiu  of  tijc  next  dny  (seTcdth)  ft  great  chang«  for  the 
«urw  was  nliserveil.  PuUu  80,  irregular  ;  rc«jiiralioti  'JO,  lalroreij,  loDg- 
dniKD,  iut«rrU|>te<l  ;  longuu  dry  niid  browu  ;  frv(|ui;iit  niiiK-iilnr  twituliM 
all  over  iK'dy  ;  patient  ii)ilit)«ri/til  uiid  drowsy,  liut  aoau'ering  quMtiotia 
iiiti-lligvntly :  no  iiritie  for  tli«  last  ei(,'hlc«D  houn. 

Death  took  place  thirty-aix  bourn  ailer  the  last  Wait — exactly  oiiifi 
aud  a  half  ilnyB  from  the  coiuiuencedieut  of  the  suppreasion.  The 
synipturna  duriug  this  last  p<;ri(id,  as  ohatrrTed  by  Lhe  late  ^[^.  Mellor, 
with  whom  I  ttaw  lhe  catt«,  were — iacreased  lahortousueas  nnd  ahtwtiCM 
of  lhe  respiratioti,  which  assumed  a  pauLiiig  character;  dcepvuiog  ia- 
differebve,  but  itlill  lie  uDswered  "yen"  and  "no"  In  (jueAtioUBaddrweed 
Ijo  bin),  ihougb  slowly  aod  uuwilliuKly ;  pupiU  coalracled  to  pin'fi 
poiiue :  (iQally  complete  cotna.  There  was  a  duubU'ul  coavulstvu  ueiziire 
itunii'ditilcly  before  death. 

Autopstf. — .Strong  rigor  mortis;  body  well  Dooriahed,  and  quite  free 
fntm  urinous  or  ammoniacnl  odor.  All  the  orgaos  healthy  except  the 
kidni-y»  mid  ureiere.  The  riy/it  kidney  wab  wholly  converted  into  u 
fibrous  miisg,  i^Uidded  with  cysl«,  and  weighed  two  and  a  half  ounces. 
Tbti  c()rri'8i>ondin^  ureter  was  impervious  throughout,  and  ehangetl  iiitti 
a  fibroui^  cord,  which  was  thickened  about  the  middle  Iu  double  ila  nidtb. 
Thia  thickened  pnrt  was  solid  and  Qbrous  like  the  rest.  No  stone  «xiated 
in  finy  part  of  the  ureter  or  kidney,  but  it  was  conjectured  that  the 
thickened  pert  of  the  ureter  had  been  the  scat  of  ao  ob.Mruction,  and 
that  the  stone,  or  whatever  object  had  cooAtituted  the  obstruction,  bad 
lie4>n  ftuhseqiiently  removed  by  absorption. 

The  U/t  I'iiiiif^  wna  much  enlarged,  it  weighed  ten  ounces,  and,  on 
section.  appefti>-(l  dnrk  and  intensely  congested.  The  ureter  wa«  m 
thick  a»  H  gooae-qiiill.and  distended  with  urine.  At  its  lower  part  were 
found  three  little  oxalate  of  lime  cal™li  nhout  the  size  of  hemp-seeds, 
and  weighing  itltogelher  a  f>;rftin  and  a  half  One  of  theae  was  lightly 
impiu-Leil  in  the  terminal  part  of  the  ureter,  where  it  passes  through 
the  coats  of  the  bladder;  this  wa8  the  cniiiie  of  the  obetniction.  The 
tluid  impri)^oued  in  the  ureter  aiiiountod  to  three  drachms,  and  consisted 
of  grumous  bluody  uriue.  The  |n.-lvis  of  the  kidney  waa  only  slightly 
dilated,  au<l  contained  about  I  wo  drachms  of  blooiiy  unue. 

The  bladder  cuutuioed  about  six  uuucosuf  pale  dilute  uriue;  ita  coats 
were  healthy. 

The  foaree  of  events  in  this  iiiim  appwirH  t.o  Imve  lieeii  the 
i'uUowiii^;  About  A  month  Wfore  the  naiienl  ennie  niuier  oh- 
jn-iilion,  Ihrte  small  calculi,  which  liud  been  previnusly  lying 
iarmlcasly  in  one  of  the  inlundibula,  were  dislodged,  and  fell 
into  the  pelvis  of  the  kidney.  Here  they  sojourned  some  four 
weckfi,  ciHiBing  pains  in  the  left  loin  nnd  frequent  inicrtnrition. 
At  the  end  of  ihiw  period  thev  suddenly  entered  the  ureter,  and 
for  four  ijjiy.s,  atniif  greul  HuniTing,  continued  iheir  descent  to 
its  lovver  part.     Here  the  foremost  calculus  bei'anie  impacted. 
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the  pain  ceased  audden}y,  the  passage  of  urine  was  blocked  up, 
and  suppression  ensued.  Had  the  opposite  kidney  been  intact, 
no  serious  consequences  would  have  followed.  The  healthy 
kidney  would  have  become  proportionately  hypertrophied  and 
performed  double  duty.  But  the  right  kidney  was,  by  an  unto- 
ward coincidence,  practically  non-existent.  It  had  itself,  as  may 
be  conjectured,  many  years  before  passed  through  a  train  of 
events  similar  to  that  wliich  had  now  extinguished  the  activity 
of  its  fellow. 

The  suppression  of  urine  in  this  case  lasted  nine  days  and  a 
half.  During  the  iirst  three  days  the  suppression  was  complete. 
Then  followed  a  period  of  four  days,  during  which  an  aggregate 
quantity  of  tifty-four  ounces  of  urine  wi^  voided.  Finally,  in 
the  last  two  and  a  half  days  no  urine  was  passed,  but  six  ounces 
were  found  in  the  bladder  after  death,  making  a  total  of  sixty 
ounces  of  urine  secreted  in  nine  days  and  a  half.  This  seems 
at  first  sight  a  not  inconsiderable  quantity,  and  causes  surprise 
that,  suppression  being  so  incomplete,  life  was  not  longer  main- 
tained. But  on  closer  inquiry  the  suppression  proves  to  have 
been  more  complete  than  at  first  appeared.  The  urine  dis- 
charged was  exceedingly  dilute,  its  sp.  gr.  ranged  from  1010  to 
1011,  and  its  proportion  of  urea  was  only  about  two  grains  per 
ounce;  this  gives  a  total  weight  of  urea  excreted  in  nine  and  a 
half  days  of  only  120  grains,  which  is  less  than  one-fourth  of  the 
normal  amount  for  a  single  day. 

Case  2. — A  very  stout,  tall  man,  set.  59,  suffered  four  years  before 
from  symptoms  of  the  passage  of  calculi  from  the  left  kidney.  Two 
email  uric  acid  atones  were  passed  after  several  weeks  of  suffering,  and 
then  the  symptoms  subsided. 

After  four  years  of  good  health,  the  patient  was  seized  one  morning, 
without  assignable  cause,  with  sudden  pain  in  the  right  loin  and  urgent 
desire  tu  pass  water.  The  paiu  and  urgency  of  micturition  continued 
until  the  afternoon,  and  small  quantities  of  bloody  urine,  amounting 
altogether  to  about  half  a  pint,  were  voided  at  short  intervals  during 
the  day.  The  stomach  was  irritable  throughout  the  day.  Toward  even- 
ing the  flow  of  urine  ceased  entirely,  and  the  pain  diminished. 

I  saw  the  patient  for  tlie  first  time  about  fifty  hours  after  the  com- 
mencement of  the  suppression,  with  Mr.  Grindrod,  of  New  Mills;  and 
I  visited  him  daily  until  his  death,  which  took  place  nine  days  aud  a 
few  hours  after  the  arrest  of  the  uriuary  flow.  During  this  period  he 
only  voided  urine  once,  namely,  two  ounces  on  the  fourth  day,  and  none 
was  found  in  the  bladder  after  death.  This  specimen  of  urine  was  quite 
characteristic  of  obstructive  suppression.  Itfl  sp.  gr.  was  1010  ;  it  con- 
tained a  little  blood,  and  a  slight  corresponding  trace  of  albumen. 
When  the  blood-corpuscles  had  suicided,  tlie  urine  had  a  pale  straw 
color,  and  the  deposit  contained,  besides  bloud-disks,  a  large  number  of 
epithelial  cells  of  a  transitional  character,  resembling  those  of  the  pelvis 
of  the  kidnev. 
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Tb«  cane,  which  was  closely  watchcri  thrr>uf;faout  its  courte,  prnteiited 
a  typical  example  of  death  frnni  jiure  anuria.  Dr.  Garroi)  uud  t*>le- 
gntpued  for  from  Ixmcloo,  and  joiued  our  oooaultatioQ  oq  the  fifth  day 
of  BUpprttBlOO, 

For  the  first  nix  (Inyi*  the  eymptoms  were  marvellously  slight,  and 
yielded  but  faiot  iodicatioiis  that  odc  of  Lho  capital  fuiictiona  of  the 
body  was  to  absolute  abevaacc.  The  muscular  atreo^'th  had  indeed  de* 
dined,  nud  the  sleep  waa  lind.  but  the  patient  waa  t-aliu ;  hia  tODffue,  skin, 
and  pu|.>ils  ncre  nntural ;  there  wa^  little  nausea,  and  uu  voujiUnf;  aftor 
the  fourth  day ;  the  intellect  was  uncioudi^l ;  there  wb«  not  the  least 
uriuuuH  or  nnioioniaoal  odur  about  the  breath  ur  sweat ;  the  pulee  was 
Illy,  at  about  72,  the  reepiratiuns  24,  and  the  Lvmp«raiurc  scarcely 
Urie*]  I'ruiu  Llie  unrmalliuiilft.     Thoru  «iui  no  deKtre  Lo  in&ke  water, 

irveJy  any  pitiu  or  teudernuse  iu  the  right  loin,  nud  he  cfjutiuued  tu 
take  a  fair  amnuut  uf  uuLiriHhmcat.  On  the  tM.>vi-uth  day  Ihe  charui-ter- 
utie  symptoms  of  i^iippnwiou  bf^un  to  ahitw  theinMsLvt^  Ou  this  day 
occfuiuniil  slighi  iwitchiugs  or  ]iTui;kiu2B  of  the  ^lU)^■lefl  witro  oliwrved 
OD  the  trunk  ami  limb)',  flii<l  t  ht^  tongue  iM'jiriin  to  lie  dry-  Thi;  inaomnta, 
which  had  been  n  niarkisl  .symptom  t'rom  tlin  first,  became  verj'  distres- 
ADg ;  he  dosed  freijuently  for  short  pf^rJods,  nnd  started  on  fulling  iisleep 
nod  Rvraking.  He  took  nouriHhmenl  fnirly,  and  hnil  no  vomiting  or 
thirst,  nnd  only  very  sHpht  and  transient  nausea. 

On  the  oighlh  day  the  piitient  nim  still  calm,  and  quite  free  from 
mental  contusion  or  indifference  when  fairly  awoke,  but  when  left  alone 
be  was  coni«lADtly  falling  mH  in  a  fitful  doze,  and  awaking  with  a  start. 
The  muscular  twilchiuffe  were  mure  marked  than  yesterday,  and  the 
masoalar  weakness  had  increoMd  greatly  ;  neverthelne,  he  waa  up  and 
drened  in  his  bedroom  for  an  hour  and  a  half.  The  pupils  were  natural, 
and  be  look  his  fuod  pretty  well — a  quart  of  milk,  some  cocoa,  bread 
and  butter,  and  rice  pudding.  Tb«  skin  had  acted  profusely  from  tbe 
beginning  in  response  to  warm  Iwtbs.  No  nausea  or  vomiting.  A  pecu* 
liar  pautiog  character  of  the  respiratioo  was  noticed  to-day,  which 
beaamc  more  and  more  pronounced  until  bis  death.  The  temperature 
also  began  to  fall. 

On  the  ninth  day  the  patient's  condition  changed  greatly  for  the  worse. 
The  iusi>iunia  and  resllessnees  were  most  distressing ;  the  twitchiogg  of 
the  mnacte&  very  frequent  and  severe:  the  tongue  and  mouth  were  jier- 
feclly  dry  ;  the  pupil.-i  were  decidedly  contracted,  though  t^till  filuggishly 
responsive  to  light ;  thirst  wan  tronbleaome,  and  the  appetite  quite  gone ; 
the  weakness  wob  so  great  that  ho  could  not  walk  without  the  help  of 
two  aseidlants;  bis  legs  had  to  be  lifted  into  the  bath.  There  was  no 
penistent  nausea,  hui  be  voratleil  after  a  compound  jalup  powder. 
Although  his  intellect  was  clear  when  ho  was  roused  (he  iransncied 
«oo]e  buriineHs  with  his  lawyer^,  there  was  marke^l  indilfen^ncin  when  he 
woa  left  umlitftnrhed,  aud  ho  tajtseil  at  once  iutn  a  dozy  statt*,  lying  with 
his  niiiuih  open  and  jaw  biilf  iini|i[H;d,  breathing  jiantingly  with  long 
pau.v  between  espiraliou  aud  iiiHpirutiou. 

Oq  tlie  tenth  ilay,  at  1  r.M.,  the  patient  dicii,  having  lived  for  a 
little  more  than  nine  whole  daVH  from  the  onset  of  the  wipprfssion,  and 
having  voiiled  in  this  interval  only  two  ounces  of  a  very  dilute  urine. 

The  iiictdentw  of  the  closing  fioene  were  very  distressing.     The  weak> 
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De88  iucreased  rapidly ;  the  Dight  was  most  reetlesi ;  the  patient  was  con- 
stantly getting  up  to  have  a  stoot,  but  voided  nothing  except  a  little 
mucus.  The  thirst,  dryness  of  the  mouth,  and  the  muscular  twitchinra 
went  on  increasing.  At  6  a.m.  the  breathing  became  TeryembarrasBea, 
threatening  suflWatiou.  He  asked  to  be  inataotly  raised  on  the  side  ot* 
the  bed  into  a  sitting  posture.  He  then  belched  up  a  large  quantity  of 
flatus,  and  was  thereby  much  relieved  in  his  breathing.  After  a  couple 
of  hours  he  lay  down  again,  but  with  his  head  raised.  T!ie  power  of  nis 
legs  was  now  quite  gone;  he  said  be  could  not  feel  them.  At  nine 
o'clock  the  pulse  was  80,  respirations  15,  very  labored  and  interrupted. 
The  pupils  were  strongly  contracted.  The  twitchings  were  incessant  all 
over  the  body  and  limbs.  The  breathing  becoming  again  more  embar- 
rassed, he  was  lifted  on  the  side  of  the  bed,  and  finally  into  his  arm- 
chair. Hia  strength  failed  now  more  and  more,  and  the  breathing 
became  more  and  more  difficult,  and  the  uneasineea  and  distress  in- 
creased, dozing  and  starting  incessantly.  He  remained  in  his  chair  until 
one  o'clock,  when  he  began  to  slide  off*,  and,  while  about  to  be  assisted 
up  again,  he  asked  to  hare  his  hands  rubbed,  and  suddenly  fell  back 
dead.  There  was  neither  coma  nor  convulsions  throughout.  He  ap- 
peared to  wander  at  times  through  the  night,  but  when  his  attention  waft 
roused,  he  showed  unshaken  consciousness  and  intelligence  to  the  end. 
The  character  of  his  breathing  in  the  last  few  days  was  peculiar,  and 
became  increasingly  so  aa  death  approached.  The  inspiration  became 
more  and  more  prolonged  and  laborious,  and  expiration  shorter  and 
more  panting,  with  a  lengthening  pause  between.  The  respiratory  diffi- 
culty, which  appeared  U)  be  the  immediate  cause  of  death,  evidently 
arose  from  the  diminishing  power  of  the  inspiratory  muscles. 

The  post-mortem  examination  was  confined  to  the  abdomen.  All  the 
organs  were  healthy,  except  the  kidneys  and  ureters.  The  right  kidney 
was  enlarged,  and  weighed  Hi  ounces.  Its  surface  was  dotted  here  and 
there  with  numerous  black  blood-spots;  but  the  general  appearance, 
both  on  the  surface  and  on  section,  was  pale  mottled,  decidedly  ansemio- 
looking.  It  contrasted  strongly  with  the  dark,  almost  black  congested 
kidney  found  in  Case  1.  The  [)elvis  and  ureter  were  not  in  the  least 
dilated.  They  contained  about  two  teaspoonfula  of  blood-stained  urine. 
A  small  uric  acid  calculus  was  found  tightly  impacted  in  the  lower  part 
of  the  ureter,  just  above  its  entrance  into  tbe  bladder.  It  was  about 
the  size  and  shape  of  a  hemp-seed,  and  weighed  li  grain. 

The  Icll  kidney  was  fuund  completely  destroyed.  It  was  hollowed 
out  into  II  loliulated  sac,  about  as  large  as  the  healthy  kidney.  On  cut- 
ting it  open,  there  escaped  about  five  ounces  of  an  opaque  white  fluid, 
exactly  resembling  new  milk.  This  singular-looking  fluid  retained  its 
milky  appearance,  even  on  long  Btanding;  it  was  found  to  consist  of 
niyriarls  of  needles  of  urate  of  soda  floating  in  a  highly  albuminous 
scrum.  The  sac  wall  consisted  of  a  tough  leathery  tissue,  from  one  to 
two  lines  in  thickness,  quite  devoid  of  any  recognizable  renal  structure. 
The  cause  of  this  mischief  was  found  at  tbe  entrance  into  the  ureter, 
where  the  channel  was  completely  blocked  up  by  a  uric  acid  stone, 
wi'igliing  52  grains.     The  rest  of  the  ureter  was  pervious  and  normal. 

Tlic  bladder  was  empty  and  healthy.  The  body  cenerally  was  per- 
fectly sweet  and  free  from  any  urinous  or  ammoniacal  odor. 
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The  pathological  story  of  this  man's  case  was  easily  read  even 
during  life,  and  only  a  few  details  were  left  to  be  filled  in  at  the 
autopsy.  The  left  kidney  was  destroyed  four  years  before  by 
the  impaction  of  a  calculus  in  its  ureter.  The  right  kidney  then 
became  hypertrophied,  and  performed  double  duty  in  a  perfect 
manner  until  another  calculus  blocked  up  the  right  ureter. 
Then  the  secretion  of  urine  was  suddenly  and  permanently  ar- 
rested, and  the  patient  destroyed  in  less  than  ten  days. 

In  reviewing  the  symptoms  in  this  case,  it  may  be  observed 
that  insomnia  and  progressive  failure  of  the  muscular  strength 
marked  the  entire  course  of  the  case.  A  certain  disturbance 
of  the  stomach  and  slight  febrile  movement  set  in  when  the 
stone  was  impacted  in  the  ureter ;  but  these  passed  away  after 
the  fourth  day.  A  fair  amount  of  nourishment  was  taken  up 
to  the  eighth  day,  after  which  the  power  of  taking  food  almost 
wholly  failed.  The  movements  of  the  pulse,  respiration,  and 
temperature  may  be  seen  by  a  glance  at  the  following  table  : 

PuIm.         BeiqilralioD.      Temperatura. 

Third  day 72  —  — 

Fourth  day 72  24  100.0" 

Pifth  day 72  24  99.7 

Sixth  day 72  24  99.7 

Seventh  daj 76  20  98.« 

Eighth  dav 76  22  98.2 

Ninth  day 76  20  97.4 

Tenth  day 80  15  — 

The  pulse  remained  almost  stationary,  but  with  a  slight  ten- 
dency to  increased  frequency.  The  respiration  showed  a  ten- 
dency to  diminished  frequency,  especially  toward  the  last.  The 
temperature  manifested  a  steady  tendency  to  diminution,  espe- 
cially as  death  approached.  This,  I  believe,  will  be  found  to  be 
the  general  rule  in  fatal  anuria.  Muscular  twitches  were  first 
noticed  on  the  seventh  day.  At  first  they  were  slight  and  in- 
frequent, but  they  became  more  and  more  frequent  and  severe 
as  the  case  approached  its  termination.  The  faculties  were  clear 
to  the  last  gasp ;  there  existed,  however,  in  the  last  three  days 
a  constant  tendency  to  lapse  into  indifference,  with  fitful  dozing 
and  starting,  when  the  patient  was  left  undisturbed.  The  pupils 
did  not  show  decided  contraction  until  the  ninth  day,  and  dry- 
ness of  the  tongue  and  mouth  became  a  marked  feature  on  the 
same  day. 

This  case  and  Case  1  illustrate  a  noteworthy  point  in  the 
morbid  anatomy  of  obstructive  suppression.  In  both  of  them 
it  is  noted  that  the  ureter  above  the  obstruction,  and  the  pelvis 
of  the  kidney,  although  moderately  tilled  with  stagnant  urine, 
were  not  materially  dilated  or  enlarged.  Those  examples  of 
monstrously  enlarged  ureter  and  pelvis  (sacculated  kidney  or 
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hydronephrosis),  which  are  often  witnessed  as  the  effects  of 
obstruction  in  the  ureter,  are  produced  by  slow  degrees,  and 
must  be  regarded  as  a  growth  rather  than  a  simple  dilatation. 
Indeed,  the  ureter  ana  renal  pelvis  appear  incapable  of  that 
rapid  dilatation  which  we  are  familiar  with  in  the  bladder. 
This  consideration  enables  us  to  explain  how  two  different 
results  may  follow  one  and  the  same  cause,  namely,  obstruction 
in  the  ureter.  When  the  obstruction  is  suddenly  established 
and  is  at  once  complete,  the  consequence  is  not  enlargement 
and  sacculation,  but  atrophy  of  the  kidney  and  ureter,  when, 
on  the  other  hand,  it  is  slowly  established  and  is  incomplete,  it 
produces  hypertrophic  dilatation  of  the  ureter  and  pelvis,  and 
eventually  sacculation  of  the  kidney  or  hydronephrosis. 

Case  3. — A  man,  set,  40,  had  suffered  three  months  before  from  ayinp- 
toms  of  renal  colic  on  the  right  side,  and  voided  some  small  calculi.  He 
soon  recovered  from  this  attack,  and  went  about  bis  business  in  his  usual 
health,  uotil  three  weeks  before  his  death.  He  then  began  to  suffer  from 
pain  in  his  left  loiu,  which  contiuued  for  a  fortnight.  Duriug  this 
period  the  urine  was  voided  in  apparently  the  usual  quantity,  but  his 
wife  noted  that  it  had  entirely  changed  its  character.  Before  it  had 
been  high-colored,  but  now  it  became  "  clear  as  water."  At  the  end  of 
the  fortnight  complete  suppression  of  urine  came  on,  and  death  ensued 
in  6ve  days. 

I  only  saw  this  man  ouce,  on  the  day  before  his  death,  in  consultation 
with  Mr.  Edwards,  of  this  town.  He  was  then  in  a  state  of  full  urseraic 
intoxication — pupils  contracted  to  pins'  points — muscular  twitchings 
universal  over  the  whole  body — breathing  panting,  slow,  and  inter- 
rupted— tongue  and  mouth  quite  dry.  He  was  very  restless,  and  almost 
indifferent,  yet  he  answered  questions  sensibly  when  roused.  He  died 
next  (lay  without  coma  or  convulsions;  he  spoke  sensibly  half  an  hour 
before  his  death. 

Autopsy  next  day.  The  body  was  quite  free  from  urinous  or  amrao- 
niacal  odor,  and  healthy  in  every  part  except  the  urinary  organs. 

The  ritfkt  kidney,  which  was  about  the  normal  size,  was  hollowed,  and 
in  process  of  atrophy;  the  cortical  substance  alone  partially  remained, 
and  this  was  pale  and  wasted.  The  infundibula  were  moderately  dis- 
tended, and  contained  about  an  ounce  of  pale  fluid,  which  was  lost. 
The  right  ureter  was  plugged  up  at  its  commencement  by  an  elongated 
uric  acid  stone,  weighing  twenty-two  and  a  half  grains.  Another  little 
stone,  as  big  as  a  hemp-seed,  lay  in  one  of  the  infundibula.  The  ureter 
below  the  plug  was  normal. 

The  left  Icidm-y  was  much  enlarged,  but  healthy.  It  had  the  mottled 
appearance  of  the  right  kidney  in  Case  2.  Three  little  uric  acid  calculi, 
like  flattened  mustard  seeds,  lay  free  in  the  infundibula.  The  ureter 
and  pelvis  were  moderately  distended  with  fluid  ;  the  ureter  appearing 
about  the  size  of  a  crow-(piill.  On  slitting  it  open,  superficial  abrasions 
were  seen  along  its  entire  track,  showiug  the  footsteps  of  a  descending 
calculus.  Near  the  bladder  this  calculus  was  found,  at  the  termination 
of  the  ureter.     It  slipped  into  the  bladder  during  the  manipulations.     It 
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waft  a  roaQcl  uric  acid  vtoue  a«  large  as  a  small  pen,  und  weighed  b 
gmin  and  a  balf. 

Tlie  bladder  wa«  empty  un<1  healthj. 

Tliovigli  this  case  was  seen  but  once,  the  diagnosis  presented 
no  dilticultifs.  The  course  ot'  events  wus  evidently  oe  follows: 
Three  months  before  tUe  fatal  attack  the  right  ureter  was 
plugged  b^'  a  calculus,  the  function  of  the  right  kidney  iva* 
tlx-rehy  perruanently  extinguished,  and  tho  organ  at  once  paetied 
(in  to  a  state  of  atrophy,  which  was  uirarly  coniplett-  at  the  time 
of  deatb.  The  left  kidney  then  took  up  the  double  duty, 
and  heeanio  proportionately  hypertrophieO.  The  calculous  ten- 
dency, however,  was  not  arrested,  and  about  three  weeks  before 
death  a  small  calculus  passed  into  the  luft  ureter.  It  con- 
tinued to  descend  amid  mucli  suHeriiitr,  for  about  a  fortnight, 
causing  partial  huppreesion  of  urine.  The  urine  voided  during 
lliis  period  liad  the  special  characteristic  of  urine  secreted  under 
pressure  from  below — i.  e.,  it  was  pale  and  watery.  At  the  end 
of  tbc  fortuight  tlie  calculus  had  reached  the  terminal  portion 
of  the  ureter;  there  it  became  immovahly  impneteil.  complete 
fluppression  ensued,  and  death  followed  in  fiv(^  days.  It  must 
be  assumed  in  this  case  tjiat  (hiring  tbc  fortnight  of  partial 
suppression  a  certain  degree  of  blood-poisoning  took  place  from 
the  accumulation  in  tlie  blood  of  the  efTotc  ingredients  which 
Bhouhl  have  been  removed  by  the  kidneys,  «o  that  when  the 
suppression  became  complete  it  only  rwjuired  live  days  (instead 
of  nine  or  ten)  to  render  the  blood  poisoned  to  such  a  degree  as 
to  he  incompatible  with  the  maintenance  of  life. 

Cask  4, — A  tnan,  dbi.  (i5,  bad  been  subject  for  some  yeara  to  attacks 
of  renal  culic,  and  Imd  from  time  to  time  voided  uric  acid  calcuh.  Siinie 
fourtceo  days  before  ray  visit,  symptoms  of  left  renal  coJic  had  set  in, 
with  paiu  iu  the  loia  and  fVcquent  micturition.  I  was  iufurincd  thai 
daring  th«so  fourteen  days  a  coDBidcrabtc  quantity  of  pale,  clear  urine 
had  bi^ua  voided,  nveraarng  altouether  about  two  pints  a  day,  but  di»> 
charged  iri-egularlv-  On  some  tiays  uum*  had  been  discharged,  while  on 
other  days  it  bad  ihiwed  copiously  at  two  or  three  Mparutr  mivluriLious. 

Wheu  I  itaw  tltc  palicut  he  vtan  iu  the  Iflal  [iliiue  of  urtctiiia;  the 
puplU  were  strongly  rontracled ;  llurp  wfre  rr«i|iipnl  and  ui)ivt;ri!nl 
muHcutnr  LultchiiifrH :  puUe  HH);  n-niMraliiin."  Ki,  uiarketlW  iwalinje,  but 
ConHciou!tiif«A  Hiu  iiibict  wlicu  the  atietilinn  wuh  rouiteil. 

The  hypo^Ufitriiira  being  [irotubfnint  anil  dull,  a  calh«l«r  vtag  intro 
Juced,  and  two  pints  nf  urine  w«re  withdrawn.  Thi»  presented  tiie 
ueual  charActerietics  of  olietructive  suppnwiion,  it  wa»  very  pale,  nad  its 
■p.  gr.  KlOti. 

IX'ttth  l(M>k  place  uu  the  tiftecuth  day  of  supprcMiun,  which,  however* 
lad  only  bueu  partial  thruuuhouL     A  p'ttl>uiurleuiexamiuati<>u  was  not 

mitti-d,  but  it  was  not  uifficult  to  divine  what  bad  occurred.    The 

;ht  kidney  had  doubtletw  beeu  dcstn>yo<l  at  some  previous  period  by 
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the  impaction  of  a  calculus  in  its  ureter.  The  left  kidney,  which  had 
then  become  the  sole  organ  of  the  urinary  function,  was  in  its  turn  sub- 
jected to  a  similar  accident;  a  calculus  entered  its  ureter  and  failed  to 
clear  the  passage  into  the  bladder,  incomplete  suppression  ensued,  and 
death  in  fifteen  days. 

This  case  is  instructive  in  one  respect,  and  suggestive  of  a 
caution  in  judging  of  the  amount  of  urinary  secretion.  This 
man  voided  on  ao  average  about  two  pints  of  urine  daily. 
Had  this  amount  been  of  normal  density  and  appearance,  it 
would  have  indicated  a  degree  of  renal  activity  certainly  equal 
to  the  prevention  of  uraeraic  poisoning.  Patients  may  live  for 
months  without  voiding  more  than  fittcen  or  twenty  ounces  of 
urine  a  day,  as  is  frequently  witnessed  in  cases  of  cirrhosis  of 
the  liver  and  in  regurgitant  heart  disease.  But  in  these  cases 
the  urine  is  always  of  high  density,  deeply  colored,  and  fully 
charged  with  urinary  ingredients.  Here,  on  the  contrary,  the 
urine  was  ])ale  and  dilute,  and  the  density  of  the  specimen 
examined  was  only  1006.  AVhat  amount  of  normal  urine  this 
represented  cannot  be  accurately  determined,  but  judging  by 
the  result  of  my  analysis  of  the  urine  passed  under  similar  cir- 
cumstances in  Case  1,  the  urea  would  not  amount  to  more  than 
about  one  grain  to  the  ounce.  Calculating  on  this  basis,  this 
man  excreted  only  forty  grains  of  urea  per  day,  which  ia  not 
more  than  one-tenth  of  the  normal  amouTit.  Another  point  in 
the  case  deserves  notice  as  being  more  or  less  constantly  charac- 
teristic of  the  mode  of  emission  of  urine  in  obstructive  suppres- 
sion ;  this  was  the  irregularity  of  the  times  of  discharge. 
Although  the  patioiit  in  this  case  discharged  an  average  quantity 
of  two  pints  a  day,  this  was  not  voided  with  that  approach 
to  regularity  which  marks  the  normal  state,  but  most  irregu- 
larly; one  day  no  urine  at  all  would  be  voided,  the  next  day  it 
would  be  voided  copiously  two  or  three  times,  then  again  none 
at  all  for  two  or  three  days,  and  so  forth.  I  have  noticed  this 
paroxysmal  character  of  the  urine-discharge  in  all  my  cases 
of  obstructive  suppression,  and  I  believe  it  to  he  a  point  of  con- 
siderable diagnostic  value. 

The  two  following  remarkable  cases  show  that  recovery  is 
possible  even  after  very  protracted  suppression  of  urino,  pro- 
vided the  flow  of  urine  can  be  reestablished.  The  notes  of  the 
two  cases  were  furnished  to  me  by  Dr.  Clifford  Allbutt,  of 
Leeds,  atxl  Dr.  Duigan,  of  tJainsborough,  respectively.  In  the 
first  case  the  sujipression  continued  for  nearly  ten  days,  and  in 
the  second  for  nine  days.  In  neither  case  were  twitchings  of  the 
muscles  noted,  but  the  pupils  had  become  ci)ntracted  in  Dr. 
AllliuttV  case,  and  there  was  some  mental  confusion.  From  my 
own  esperiencL*  I  should  regard  muscular  twitchings  as  the  first 
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really  undoubted  and  characteristic  symptom  of  urfemic  poison- 
ing; it  cannot,  therefore,  be  said  that  recovery  followed  in  either 
case  after  the  full  declaration  of  urcemic  symptoms.  Another 
apparently  well-authenticated  case  of  recovery  after  nearly  ten 
days'  total  suppression,  of  obscure  nature,  is  recorded  in  the 
tenth  volume  of  the  Edinburgh  Medical  and  Surgical  Journal, 
p.  409. 

Case  5.  (From  the  notes  of  Dr.  AUbutt.) — Mr.  W,,  a  healthy  vigor- 
ous roan  of  about  56,  was  first  seen  by  Mr.  Wheelhouse,  on  Wednesday, 
Se|)tember  11,  1867.  He  complained  of  great  lumbar  pain,  weight, 
Benee  of  fulness,  sickneea,  and  febrile  disturbance. 

Monday,  16th. — Symptoms  of  descent  of  calculus  along  ureter  com- 
menced. 

Saturday,  21st. — During  this  time  stone  apparently  traced  along 
ureter. 

October  2d. — Stone  from  last  date  till  now  seemed  to  be  impacted  at 
entrance  into  bladder,  constant  pain  augmented  in  paroxysms  tilt  3  a.m. 
this  morning,  when  sudden  and  entire  relief  was  felt,  and  the  patient 
was  told  how  to  look  for  symptoms  of  stone  in  the  bladder.  At  6  a.m. 
he  passed  the  last  quantity  of  urine,  about  ^ij.  Up  to  this  time  the  flow 
had  been  free  and  the  fluid  normal. 

3d,  9  A.M. — No  urine  passed.  Catheter  used,  but  no  obstruction 
found.  Bladder  quite  empty.  3  p.m. — Same  state.  Perfect  freedom 
from  pain,  no  urine.  No  symptoms  of  urremia.  10  P.M. — Consultation 
with  Dr.  Allbutt.  Same  state.  Temperature  100°.  Hot  bath  and 
fomentations  ordered. 

4th  (Friday),  9.30  a.m. — Same  state.  No  urine.  No  urajmia.  Much 
local  uneasiness  and  restlessness.  Temperature  98.2^.  Fomentatiims, 
saline  purgatives  and  diluents.  Bromide  of  potassium  with  a  little 
iodide  given  as  a  sedative,  opium  being  inappropriate.  9  p.m. — Same 
state.  A  drop  or  two  of  urine  had  been  coaxed  out,  just  enough  to  make 
a  stain  at  the  bottom  of  a  amalt  vessel.  No  symptoms  of  poisoning. 
Patient  quite  clear  and  much  more  comfortable. 

5th. — Mr.  W".  summoned  at  5  a.m.  Much  pain  &t  the  old  point ; 
cramped  limb  of  same  side ;  not  a  drop  of  urine,  though  frequent  solici- 
tations; firm  pressure  on  part  gives  relief.  Sp.  icth.  sulph.  ordered 
every  half  hour.  8.30, — Seen  with  Dr.  Allbutt.  Pain  subsided  after 
a  few  doses  of  ether;  no  urine;  breath  sweet;  perspiration  normal. 
On  examination  whole  left  side  of  belly  from  middle  line  dull;  left 
rectus  tense;  dulness  varies  a  little  witli  position.  Patient  clear  and 
intelligent;  no  drowsiness.  Ether  and  bromide  omitted.  3.  i>.m. — 
Same  condition;  pain  returning;  no  urine;  no  uricmia,  9.30. — Seen 
with  Dr.  Allbutt.  Physical  examination  :  Dulness  over  whole  of  hypo- 
gastrium  below  a  cross  line  drawn  through  the  navel;  dulness  little 
affected  by  position.  Examination  per  rectum  showed  only  a  tender 
spot  behind  the  prostate;  no  bulging;  catheter  pasaes  freely,  and  is 
moistened  with  a  few  drops  of  urine,  perhaps  twenty  or  thirty  drops; 
upon  the  end  of  it  is  a  little  bloody  mucus.     Breath  decidedly  urinous; 
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mind  clear ;  no  headache.  Pulee  weaker  and  quickeoing  a  little.  Pulae 
and  temperature  bave  been  normal. 

6tb,  9.30.— Pulse  96,  better;  temperature  98.2°.  Had  passed  a  fair 
night;  do  urine.  Dulnese  of  belly  extends  a  little  above  navel  on  left 
side,  but  Dot  extending  so  far  to  the  right  as  yesterdav.  Breath  not 
urinous.  Bowels  have  been  kept  open  by  salts  until  to-day,  when  no 
motion  was  reported.  9.80  p.m. — Singularly  clear  in  head  ;  placid  sleep 
for  five  hours.  Two  watery  stools.  No  urine,  unless  it  be  a  very  few 
drops  paased  after  repeated  efforts;  is  cheerful,  and  walks  about  the  room 
easily,  and  is  well  able  to  sit  down  and  rise.  A  little  cough  which  he 
has  seems  to  shake  and  hurt  the  lower  bellv.  Tongue  coated,  but  food 
taken  fairly  in  small  quantities.  Has  had,  fur  instance,  a  little  partridge 
to-day.  Pulse  and  temperature  normal.  Breath  sweet.  Ankles  not 
puffy.     Dulness  all  over  hypc^astrium. 

7th,  9.30  A.M. — Good  night.  Pulse  natural.  Temperature  97°.  No 
stupor  or  headache,  ^^ense  of  a  movable  tumor  in  lower  abdomen.  A 
few  drops  of  urine,  perhaps  a  teaspoonful,  accumulated  after  repeated 
efforts.  10  I'.M. — Complains  of  weight  at  lower  belly  on  left  side,  and 
pain  there  on  coughing.  Sickly  during  the  day.  Pulse  and  tempera- 
ture  norniai.     No  urajmic  eymptoms. 

8th,  9th,  and  10th. — Same  report,  unless  there  be  a  little  drowsiness 
and  tendency  to  be  a  little  "lost"  at  times. 

11th. — This  morning  a  little  urine  was  passed,  quantity  not  recorded. 
There  is  a  good  deal  of  mental  oppression,  ei^pecially  after  awaking. 
Aspect  dull  and  heavy.  Pupils  contracted.  Dulness  of  abdomen  about 
the  same;  it  is  a  tittle  increased  on  left  side,  but  diminished  a  little  to 
the  right.     He  has  been  purged  to-day  without  medicine. 

12th. — Has  passed  3ivss  of  water,  and  there  is  a  little  less  mental  ob- 
fuBcatioD.  Has  had  a  warm  bath,  which  relieved  him  in  every  way.  Is 
still  purged  also,  an  action  which  is  not  prevented.  Tongue  loaded, 
appetite  nil.     Temperature  normal. 

13th, — Marked  improvement;  a  copious  flow  of  urine  last  night. 
The  head  clear;  a  refreshing  night.  Some  return  of  appetite.  Ab- 
normal dulnesH  much  diminished, 

Htli  and  15th. — A  good  deal  of  pain,  dragging  and  paroxysmal; 
chiefly  in  the  old  place,  above  and  to  left  of  pubis;  is  irritable  and  rest- 
less; expression  worn  and  anxious.  There  is  no  pain  at  the  end  of  the 
peois.  I'ulse  100,  weak.  Tem[M;rature  100°,  As  the  water  is  now  very 
abundant,  we  are  able  to  give  hira  champagne  and  morphia  injections, 
which  with  warm  water  baths  relieve  him.     Is  still  purged. 

1  Oth  and  1 7th. — Pains  cease.    No  stone  is  discovered.    Convalescence, 

2lHt. — May  be  considered  well.  Functions  nornial.  Appetite  good. 
No  dulness  in  abdomen, 

I  strongly  suspect  that  the  suppression  in  this  man  was  not  due 
to  the  inipiH'tidii  of  a  oalculiis  in  tlie  ureter,  as  seems  to  have 
been  the  im]iri'ssi(iii  of  .Mr.  Wlurelliouse  and  Dr.  Allbutt,  but  to 
tlie  existence  of  a  diiiihle  hych'oneithrosis,  and  that  the  ease  was 
similar,  jjatlnilo^iriilly,  to  one  wliich  fell  under  my  notice  some 
three  yeurs  ai^o,  and  which  will  ite  related  hereiifter  (see  liydro- 
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nephrosis,  case  of  J.  S.).  Temporary  suppression  of  urine, 
extending  over  some  days,  followed  by  copious  flow  of  urine,  is 
a  distinctive  feature  of  cases  of  hydronephroais;  and  the  exten- 
sive duhiess  in  the  abdomen,  which  disappeared  after  the  urine 
began  to  How,  can  (the  bladder  being  emptied)  scarcely  be 
otherwise  explained. 

In  the  next  case,  however,  the  suppression  was  undoubtedly 
due  to  the  impaction  of  calculi  in  the  ureter,  and  ceased  when 
these  were  voided. 

Case  6.  (From  the  notes  of  Dr.  Duigan.) — The  patient  was  a  strong, 
stout,  middle-aged  cattle-jobber,  living  in  the  country.  He  had  often 
suffered  from  renal  colic,  and  had  frequently  passed  uric  acid  calculi. 
The  attack  began  with  pain  in  both  loins,  and  the  patient  bad  had  com- 
plete suppression  for  three  or  four  days  when  first  seen  by  Dr.  Duigan, 
in  consultation  with  Dr.  Smallman,  of  Willingham.  The  pain  had  then 
completely  subsided,  and  except  for  loss  of  appetite  and  the  suppres- 
sion, the  man  presented  do  marked  symptoms.  The  introduction  of  a 
catheter  showed  that  the  bladder  was  empty.  For  nine  days  he  con- 
tinued in  this  state,  never  passing  any  urine  all  that  time,  and  not  suffer- 
ing from  any  bad  symptoms,  sickness,  or  other  indications  of  ursernic 
poisoning.  At  the  end  of  this  period  the  kidneys  began  to  act,  and  be 
passed  a  quantity  of  clear  urine  of  low  specific  gravity,  containing 
nothing  abnormal.  With  this  urine  he  voided  three  or  four  uric  acid 
calculi,  and  shortly  atYer  got  quite  well. 

In  this  case  it  is  probable  that  one  kidney  had  been  destroyed 
at  some  former  period  by  the  impaction  of  a  calculus  in  its 
ureter;  at  the  same  time  it  is  not  absolutely  impossible,  as  Dr. 
Duigan  suggests,  though,  I  think,  highly  improbable,  that  both 
kidneys  may  have  been  sound,  and  that  both  ureters  were 
obstructed  by  calculi  at  the  same  moment. 

Cask  7. — A  man,  set.  59,  was  visited  by  me  with  Dr.  Herbert  Ren- 
shaw,  of  Sale,  on  July  10,  1871.  Six  months  before  he  began  to  suffer 
Jrom  pain  in  his  back,  loss  of  appetite,  failure  of  strength,  aud  consti- 
pated bowels.  The  pain  in  the  back  was  of  a  constant  and  severe  ach- 
ing character,  requiring  endermic  injection  of  morphia  for  its  relief. 
The  urine  was  pale  and  abundant,  but  discharged  irregularly.  It  did 
not  at  any  time  up  to  my  visit  contain  blood  or  albumen. 

A  month  before,  the  patient  had  total  suppression  of  urine  for  four 
days.  This  was  overcome  by  compulsorily  walking  him  about  between 
two  assistants.  The  urine  returned  and  the  pain  subsided.  Afler  this, 
however,  the  discharge  of  urine  was  extremely  irregular,  and  it  was 
noticed  that  when  the  urine  flowed  freely  the  pain  in  the  back  was  re- 
lieved, and  that  the  pain  became  aggravated  when  the  urine  was  fur  a 
time  suppressed. 

After  the  above-mentioned  four  days'  suppression,  he  recovered  a 
good  deal,  and  went  to  Southport.  There  he  was  attacked  with  diar- 
rhoea, and  had  to  return  home  in  consequence. 
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At  the  date  of  my  visit  he  was  suffering  severely  from  the  pain  in  the 
back;  he  was  very  weak,  and  his  legs  were  slightly  ccdematous.  He 
was  then  passing  from  one  to  two  pints  of  a  dilute  urine  daily ;  this  cou- 
tained  a  trace  of  albumen.  I  requested  that  all  the  urine  which  the 
patient  voided  should  be  collected  and  brought  to  me  day  by  day  for 
the  next  three  days.  The  first  day  he  voided  two  pints,  the  second*  day 
one  pint,  and  the  third  day  eight  ounces.  For  the  next  three  days  the 
urine  was  totally  suppressed,  and  he  died.  The  specimens  of  urine  were 
all  alike;  they  were  pale  and  watery,  the  specific  gravity  ranged  from 
1009  to  1010;  they  were  acid,  and  contained  a  trace  of  albumen. 

The  symptoms  during  the  last  three  days  of  life  were  as  follows, 
according  to  the  statements  of  Dr.  Renahaw  and  the  patient's  wife,  for 
I  saw  him  only  once  myself:  Increased  weakness,  marked  panting 
breathing  ;  diarrhoea  for  the  last  two  days;  twitchiugs  of  the  rouBclea ; 
rambling  delirium  when  left  to  himself,  but  perfect  consciousness  to  the 
last  when  his  attention  was  roused ;  uo  coma,  no  coDvulsiuns. 

Autopsy. — Body  quite  free  from  urinous  or  ammoniacal  odor.  AH  the  ■ 
organs  were  healthy  except  the  uriuary  apparatus.  The  source  of  mis- 
chief was  found  to  be  a  hard  scirrhous  mass,  as  large  as  an  orange,  which 
half  filled  the  pelvis.  This  growth  involved  the  base  of  the  bladder 
and  the  prostate  gland.  The  rectum  was  adherent  to  it  and  constricted 
for  the  space  of  an  inch;  but  I  could  get  two  fingers  through  the  nar- 
rowest part.  The  seat  of  tbe  scirrhous  growth  in  the  bladder  was  the 
submucous  tissue.  Neither  the  mucous  nor  peritoneal  coats  were  impli- 
cated, though  much  puckered  and  folded,  owing  to  the  contraction  of 
tbe  thickened  wall  of  the  bladder.  The  whole  trigone  was  involved,  and 
the  disease  extended  for  a  full  inch  above  the  trigone,  terminating  in  a 
thick,  abrupt  rim  or  border.  The  walls  of  the  bladder  in  the  implicated 
region  measured  from  half  to  three-quarters  of  an  inch  in  thickness. 
The  fundus  of  the  bladder  was  quite  healthy,  and  the  organ  was  capable 
of  containing  about  half  a  pint  of  urine.  The  urethra  for  the  length  of 
an  inch  passed  through  the  dense  mass  of  the  prostate,  which  was  fully 
an  inch  and  a  half  thick.  The  channel  was  quite  free,  a  catheter  had 
been  repeatedly  passed  during  life  without  any  difficulty. 

The  terniinal  portions  of  both  ureters  passed  for  the  length  of  an  inch 
through  the  scirrhous  mass;  their  course  in  this  part  was  tortuous,  and 
their  channel  compressed  by  the  surrounding  growth,  but  a  probe  could 
be  insinuated  through  both  of  them,  showing  that  neither  was  completely 
occluded.  Above  the  bladder  both  ureters  were  dilated  to  the  size  of 
the  little  finger  (the  left  more  than  the  right),  and  distended  with  urine. 
The  left  kidney  was  greatly  atrophied,  and  weighed  only  -5  oz, ;  the  inte- 
rior was  hollowed,  without  trace  of  pyramids,  and  the  cortical  substance 
was  re<Uiced  to  a  fleshy  rim  of  tissue  of  homogeneous  appearance.  The 
right  kidney  was  enlarged,  and  weighed  7  oz. ;  it  was  hollowed,  but  not 
so  completely  as  its  fellow.  The  pyramids  were  gone,  and  the  cortical 
substance  was  undergoing  absorption.  The  pelvis  was  enlarged  to  the 
size  of  an  egg,  and  distended  with  urine. 

It  was  evident  that  the  left  kidney  had  not  done  any  duty  for  some 
months,  and  that  life  had  been  sustained  by  the  hypertrophied  right 
kidney  until  its  ureter  also  was  blocked  up  by  the  progress  of  the  growth 
in  the  bladder. 
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The  tumor  had  contracted  adheaioos  to,  and  made  extensions  into,  the 
adjacent  parts  in  the  pelvis.  The  iliac  vessels  passed  through  a  dense 
ecirrhoua  mass,  whereby  they  must  have  been  more  or  less  compressed  ; 
this  was  evidently  the  cause  of  the  (edema  of  the  legs. 

My  notes  of  the  next  two  cases  are  imperfect,  but  as  each  of 
them  illustrates  some  point  in  the  histor}*  of  obstructive  suppres- 
sion, I  will  add  them  to  the  series. 

Case  8. — This  was  an  old  lady  of  about  60,  whom  I  saw  with  Dr. 
Gardiner,  of  Ashton.  She  was  afflicted  with  cancerous  disease  of  the 
uterus  and  vagina,  involving  the  base  of  the  bladder  and  (presumably) 
implicating  the  terminal  portions  of  the  ureters.  When  I  visited  her 
DO  urine  had  been  passed  for  four  days,  and  the  suppression  continued 
without  interruption  for  three  days  longer,  altogether  a  total  of  .qeven 
days.  After  this  the  urine  returned,  and  flowed  normally  for  the  re- 
maining four  weeks  during  which  she  lived.  During  the  time  of  sup- 
pression there  were  great  restlessness  and  insomnia,  with  a  flushed  and 
anxious  expression  of  countenance,  but  nc)  twitchings  of  the  muscles, 
and  no  convulsions  nor  coma.    There  was  no  autopsy. 

Seven  days  of  suppression  of  urine,  without  the  development 
of  urBemic  symptoms,  and  issuing  in  recovery  so  far  as  the  sup- 
pression was  concerned,  is,  as  we  have  seen,  not  an  unprecedented 
occurrence.  It  may  be  conjectured  that  in  this  case  one  ureter 
was  permanently  occluded  by  the  morbid  growth;  and  that 
during  the  epoch  of  suppression  the  opposite  ureter  had  become 
blocked  up,  probably  by  a  fungous  excrescence  projecting  into 
its  calibre,  and  that  an  ulcerative  process  at  the  end  of  seven 
days  again  cleared  the  passage.  This  is  a  process  analogous  to 
that  which  sometimes  occurs  in  scirrhus  of  the  pylorus,  when 
the  strictured  state  prevailing  in  the  earlier  periods  is  after- 
wards removed  by  the  softening  and  ulceration  of  a  portion  of 
the  cancerous  mass. 

Case  9. — A  man  of  about  35,  greatly  given  to  alcoholic  excesses,  was 
seen  by  me  on  January  15, 1869.  He  bad  then  passed  no  urine  f(tr  four 
days.  He  was  somewhat  stout,  and  both  loins  were  doubtfully  thought 
to  oe  the  seat  of  bulging,  of  an  elastic,  qbasi-fluctuating  character.    The 

Previous  history  threw  no  light  whatever  on  the  nature  of  the  case. 
here  were  no  ur^emic  symptoms,  but  a  great  sense  uf  tension  of  the 
abdomen.  I  saw  this  man  on  three  successive  day^,  and  introduced  a 
tubular  needle  to  the  depth  of  three  inches  into  one  of  the  lateral  bulg- 
ingB,  but  without  reaching  any  collecti(»n  of  fluid.  The  notion  I  enter- 
tained was  that  a  double  hydronephrosis  existed,  and  that  the  swellings 
in  the  loins  were  the  sacculated  kidneys  distended  with  urine.  He  died 
two  days  after  my  last  visit.  No  post-mortem  examination  was  per- 
mitted. The  suppression  lasted  nine  day?,  and  duriiijr  that  period  only 
about  an  ounce  of  urine  was  voided,  which  was  said  to  be  pale.     Up  to 
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the  seventh  tiay  of  auppression  there  were  no  twitchings  of  the  muaclea 
nor  marked  contraction  of  the  pupila.  The  information  reapecting  the 
final  symptoma  is  defective.  There  were  great  restlessness  and  insoninia. 
Cunsciousness  was  maintained  to  the  last,  and  the  patient  aaked  to  be 
prayed  with  juat  before  his  death. 

The  following  ease  is  remarkable  in  two  respects — uamelj, 
the  long  survival  of  the  patient  (15  days)  and  the  occurrence  of 
transient  anasarca. 

Case  10. — Mrs.  P.,  ret.  56,  had  been  Buffering  for  18  months  from 
occasional  uterine  hemorrhage,  due  to  scirrhua  of  the  03  and  cervix  uteri. 
On  January  15,  1876,  the  urine  became  very  scanty,  and  next  day  it 
altogether  ceased.  From  this  date  to  the  day  of  her  death,  on  January 
30th,  not  a  drop  of  urine  waa  secreted.  I  saw  her  on  the  tenth  day  of 
supprcaaion,  with  my  friend  Dr.  Lloyd- Roberts,  to  whom  I  am  indebted 
for  the  notes  of  her  case.  Her  condition  was  singularly  calm.  She  took 
her  food,  and  slept  well ;  the  tongue  waa  moist  and  the  pupils  natural. 
Pulse  84 ;  temperature  99°.  There  waa  no  pain  anywhere.  Dr.  Roberts 
informed  me  that  ou  the  first  two  days  of  auppression  there  was  alight 
general  anasarca — most  marke<l  in  the  face.  This  symptom  entirely 
passed  off  on  the  third  day ;  but  there  was  a  alight  recurrence  of  oedema 
in  the  feet  on  the  day  before  death. 

On  making  a  digital  examination,  an  extenaive  scirrhoua  growth  was 
found,  involving  the  cervix  uteri  and  the  adjoining  part  of  the  vagina 
corresponding  to  the  base  of  the  bladder.  This  explained  the  suppres- 
sion ;  the  ureters,  as  they  passed  through  the  trigone,  were  dountleea 
involved  in  the  canceroua  gruwth,  and  thereby  occluded.  The  bladder 
was  fouud  empty. 

The  symptoms  continued  almt^t  unchanged  until  January  29th.  On 
that  day  she  became  worse.  The  pupils  became  contracted;  and  mus- 
cular twitches  were  observed  in  the  face.  The  muscular  power  failed 
rapidly,  first  lu  the  nniis  and  logs,  and  lastly  in  the  trunk.  She  died 
quietly  on  the  morning  of  January  30lh,  apparently  from  paralysis  of 
the  respiratory  muscles.  The  temperature  on  the  29th  sank  one  degree 
below  the  normal.     Xo  autujwy  was  permitted. 

The  ibirniion  of  lift  in  coni|ilete  ob.structive  suppression  appears 
to  range,  us  a  rule,  from  nine  to  eleven  days,  and  the  jiasmge  of 
a  feu-  ouncew,  or  even  two  or  three  pints,  of  a  dilute  urine  does 
not  seem  to  extend  the  time  of  survival  beyond  a  few  hours. 
I  have  not  discovered  more  than  four  well-authenticated  eases 
(in  iidditioM  to  the  one  just  related — Case  10)  in  which  suppres- 
sion of  urine  was  complete,  or  a|iproaclied  completeness,  where 
the  ])atient  survived  beyond  tlic  eleventh  day.  The  first  of  these 
\A  reconied  by  Kayer  {3Lil..  dcs  Jicins,  t.  iii.  p.  400).  The  patient 
was  a  uum  of  G4  year.-*  t)f  age,  who  hud  hydronephrosis  of  the 
right  kidney  of  many  years'  standing.  The  ureter  of  the  left 
kidiujy  was  blocked  up  by  a  calculus,  and  suppre.^sioii  of  urine 
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ensued.  This  proved  fatal  in  twenty-five  days,  and  in  that  in- 
terval only  two  ounces  of  urine  were  voided.  The  second  case 
is  described  by  Sir  J.  Paget  in  the  second  volume  of  the  Trans- 
actions of  the  Clinical  Society.  The  patient  was  seventy-three 
years  of  age.  The  right  kidney  was  atrophied  and  apparently 
incapable  of  secreting  any  normal  urine.  The  left  kidney  was 
hypertrophied  and  the  ureter  blocked  by  a  Btone.  Complete 
suppression  ensued  for  thirteen  days.  No  aymptome  of  uraemic 
poisoning  appeared  until  the  last  of  these  thirteen  days,  when  a 
slight  attack  of  convulsions  occurred.  Then,  on  the  fourteenth 
day,  he  passed  an  uncertain  but  "  considerable "  quantity  of 
urine,  and  again  six  ounces  on  the  same  day;  some  slight  con- 
vulsive movements  which  had  been  observed  during  the  day 
then  ceased.  From  this  period  until  his  death,  seven  days  after- 
wards, the  suppression  was  complete,  and  no  urine  was  found  in 
the  bladder  after  death.  So  that  there  was  total  suppression 
for  twenty-one  days,  only  interrupted  by  one  day's  emission  of 
urine.  Muscular  twitchiiigs  made  their  appearance  on  the  six- 
teenth day.  Sir  J.  Paget  attributed  the  extraordinary  protraction 
of  life  in  this  case  mainly  to  the  patient's  advanced  age;  but 
this  view  is  scarcely  horne  out  by  other  experience.  My  first 
patient  was  sixty-seven — only  six  years  younger  than  Sir  J. 
Paget'a  case,  yet  he  only  survived  nine  an^  a  half  days,  though 
he  secreted  sixty  ounces  of  urine  in  that  period. 

A  third  case  is  reported  by  Dr.  Kiip.sell  in  the  Med.  Times  and 
Gazette,  1879,  i.  p.  474,  where  the  patient,  after  complete  obstruc- 
tive suppression  lasting  twenty  days,  recovered  for  a  time,  but 
died  afterwards.  There  was  excessive  vomiting  and  also  gen- 
eral cedema.  A  post-mortem  examination  showed  the  presence 
of  calculi  in  the  pelvis  of  each  kidney,  blocking  the  ureter. 

Teuneson  [Gaz.  Hebdomad.,  1879)  reports  a  ease  in  which  the 
suppression  of  urine  lasted  fifteen  days  before  death  ensued. 
Q:idema  was  also  present  in  this  case. 

There  arc,  indeed,  other  ca.scs  on  record,  in  the  more  ancient 
literature  of  medicine,  in  which  patients  are  alleged  to  have 
survived  many  months  of  total  suppression  of  urine;  but  it  may 
be  safely  affirn)ed  that  imposition  of  some  sort  or  other  was 
practised  in  these  cases. 

Treatment. — Our  notions  of  the  treatment  nulst  vary  accord- 
ing to  the  nature  of  the  obstruction.  Taking  first  those  cases 
which  are  due  to  impaction  of  a  stone  in  the  ureter,  it  must 
appear  that  the  use  of  ordinary  diuretics  ('unnot  avail  against  a 
physical  obstacle.  Kcliquet'  has  recorded  u  successful  ease  in 
which  he  applied  gutta-percha  bands  to  the  limbs,  with  a  view 
of  increasing  the  blood  jn'cssure  in  the  kidneys.     Tliere  is  souie- 
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thing  to  be  said  in  favor  of  means  directed  to  excite  the  con- 
truetile  power  of  the  ureter.  In  my  second  case  Dr.  Garrod 
suggested,  with  this  view,  the  use  of  turpentine,  but  it  provoked 
vomiting  and  could  not  be  persevered  with.  In  a  case  reported 
by  Oarrcre  {Gaz.  Hehd.,  1879)  ergot  was  given,  recovery  follow- 
ing shortly  afterwards.  Or  remedies  of  an  opposite  class  might 
be  alternately  tried  with  the  purpose  of  relaxing  the  spasm  of 
the  ureter,  such  as  opium,  chloroform,  belladonna,  venesection, 
and  warm  baths.  My  own  impression,  however,  is  more  io 
favor  of  mechanical  means;  and  in  reviewing  the  cases  which 
have  fallen  under  my  notice,  I  cannot  help  thinking  that  some- 
thing further  might  have  been  attempted  in  this  way  with  a 
prospect  of  advantage.  One  such  means,  namely,  kneading  and 
shampooing  the  renal  region  and  the  course  of  the  ureter,  was 
ill  two  of  my  cases  followed  by  a  so  immediate,  though  only 
transient,  flow  of  urine,  that  I  could  scarcely  doubt  that  it  was 
due  to  the  means  employed.'  But  in  a  largo  number,  if  not  the 
majority  of  cases  the  impaction  takes  place  near  the  bladder, 
where  no  direct  force  can  be  applied.  Indirect  means  may, 
however,  be  tried.  The  physical  condition  is  generally  this: 
Above  the  calculus  the  ureter  is  open  and  distended  with  stag- 
nant urine ;  at  the  seat  of  the  lodgement,  and  below  it,  the  ureter 
is  contracted.  A  displacement  either  upwards  or  downwards 
would  be  likely  to  be  followed  by  relief.  To  provoke  such  dis- 
placement, succussion  of  the  body  and  various  changes  of  posture 
might  be  tried.  The  patient  should  be  directed  to  support  him- 
self from  time  to  time  on  his  knees,  with  the  upper  half  of  the 
body  depressed,  and  the  sacrum  might  be  repeatedly-  struck  with 
tlie  tist.  The  force  of  gravity  would  thus  be  brought  in  aid  to 
coax  the  obstacle  back  toward  the  kidney.  Or  walking  the 
patient  between  two  assistants  up  and  down  stairs  and  about  the 
room  might  be  practised  in  the  earlier  periods  of  the  case,  with 
the  object  of  facilitating  the  descent  of  the  calculus  into  the 
bladder.  Means  of  this  class  should  be  persevered  in  to  the 
end,  tor  experience  is  warrant  that  hopes  may  be  entertained, 
even  almost  to  the  last,  that  the  obstruction  may  be  yet  over- 
come. 

.  VI.— KKAOTIOX  OF  TIIK  URINE. 

There  is  no  property  of  the  urine  of  more  varied  and  im- 
portant sigiiifieaiH^c  than  its  reaction.  Therewith  is  intimately 
connected  the  oceurretice  of  scvonil  kinds  of  urinary  deposits, 
together  with  the  origin,  growtli,  and  medical  treatment  of 
gravel  and  urinary  calculi. 

'  Lalfly  it  hii>?  I»*oii  rceiirniiiondi'cl  to  op^n  tlio  urotor  or  the  pelvis  {if  the  kidney 
al«ivc  the  <ili^tnicti''ii.  Jind  ■■'>  ostalilir^li  ii  iionnaiient  uriniirv  lisliilii.  {See  Brit. 
McmI.  Journ,,  Dec.  18S^.| 
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Tbe  reactiou  of  the  urino  is  liable  to  be  ntiected  b^ :  food,  tbe 
'iStUd  biith,  medicinal  suhstanec.',  ifcneral  dhease^  niid  deciimposidfiii  of 
^c  Bi-crctioo.  It  is  aUo  important  not  only  to  Histinfiiuish  nciii 
fnini  utkulitio  tiriiiu,  linl  \t  is  at  leant  tijuully  su  (o  ilii^tiii^uii^h 
tHrtwei-n  nlkuK:.'{('t.-ri<'«~-  from  tixi'il  alkali  (iMitiu^li  and  smiu)  luid 
alkulfscftict!  fruiii  ibv  vulutilt-*  ulkuli  (iiTiiiiioniii). 

Tbe  uuist  convenient  melbud  of  anourtHiuintr  tbe  rL-action  of 
tbo  urine  h  by  mcanA  of  blue  atid  re<l  litmus  pajxr.  For  deli- 
cate operutioDs  tbe  viulet-iintcd  papers  are  (be  best;  and  tbcy 
answur  both  for  acid  anH  iilkalino  fluitU — boinjr  turnwi  rL'<l  by 
tlie  former  and  lilue  by  ll»e  luiiur.  Tu  dislinguisb  bytwwen  the 
volatile  and  fixed  alkali,  tbv  paper,  after  being  rendered  blue, 
sliould  [m  allowed  to  dry  in  ibe  open  air  If  ibe  blue  color 
persist  after  complete  desieeatioti,  the  alkali  \s  fixed;  it  it  die- 
appear,  and  tbe  orii^iiial  color  be  restored,  Uie  alkalescence  is 
due  to  aninionia.  Tlie  smell  of  tbe  urine  is  also  a  useful  indi- 
cation in  such  cases. 

IKalthy  urine  is  generally  acid.  This  artseit  chiefly  from 
tbe  presence  of  a  uuniber  of  acid  salts — phosphates  and  urates; 
partly  also  from  free  acida — lactic,  oxalic,  acetic,  etc.  [n  a 
number  of  ohBerx'tttionji  by  the  present  writer,  it  wan  found,  on 
an  average  of  uinctveii  days,  that  in  a  beulthy  niuu  it  rti^uired 
14.10  gntins  of  dried  carhonale  of  soda  to  saturate  the  total 
daily  acidity  of  the  urine.  Sorno  days  wore  found  throughout 
lo  exhibit  B  feeble  nciility ;  on  one  of  these  only  jj.9  crams  of 
dried  carlxmate  of  soda  were  necessary  to  ueutraliKe  tbe  whole 
acidity.  On  other  days  tbe  acidity  ruled  high;  one  day  the 
acidity  equallc<i  '2'L'M  grains  of  carbonate  of  soda. 

Tbe  circumetiiEice^  which  modify  the  reaction  of  tbe  urine 
may  be  voutsidered  under  tbe  tbllo\viii<:  headings: 

1.  Food  ani>  Fasting.— Dr.  Bence  Jones  was  tbe  first  to  point 
out  tbat  tbe  reaction  of  the  urine  holds  a  close  relation  to  the 
digestion  of  food.  He  found,  by  examiinng  the  urine  at  short 
intervals,  that  a  notable  falling  ofl'iu  its  acidity  took  place  alYer 
a  au*»l ;  ami  thai  in  iinmbtirs  of  lu-alihy  ptTHons  the  urine  heoaitic 
neutml  or  alkaline  for  two  or  three  hours  atlter  breakfast  and 
dinner.  Doubts  have  been  llirown  on  the  conclusions  of  Dr. 
Bcnce  Jmiea  by  Vogel,  Beiieke,  Sellers,  and  I)ela%-aud.  Some 
years  ago  I  undertook  a  series  of  exi«eriments  with  a  view  of 
submitting  this  c|uc»tinn  to  a  frcah  examination.'  The  urine  of 
Q  healthy  person  was  cvamincd  at  hourly  periods  ul^cr  a  meol, 
and  it.H  acidity  or  alkuU-seem-e  carefully  determined  by  volu- 
metrica)  analysis.  My  resujls  confirtncd,  in  tbe  fullest  manner, 
the  ubsorvfltious  of  Dr.  U.  Jouos.    A  mesl,  whether  of  animal, 

'  S«  m  i«per  by  Ibe  tii(b<>r,  eMitUil  "A  ContribuUva  U»  Uwlogy,"  in  llio 
ileiniiir*  ofilip  MancliNler  Lu.  iind  i'liil.  tioc,  I6b9, 
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vegetable,  or  mixed  food,  was  found  invariably  to  depress  the 
acidity  of  the  urine,  and  in  raost  instances  to  render  it  actually 
alkaline.  To  this  movement  the  name  of  alkaline  fide  may,  for 
the  sake  of  brevity,  be  applied.  After  breakfast  the  alkaline 
tide  was  found  to  set  in  earlier  than  after  dinner,  and  its  dura- 
tion was  more  brief.  In  forty  minutes  after  breakfast  there 
appeared,  nearly  always,  a  sensible  declension  of  acidity.  The 
urine,  however,  never  became  actually  alkaline,  or  even  neutral,  . 
so  soon.  During  the  second  hour  after  breakfast,  the  alkaline 
tide  usually  culminated;  but  in  about  a  third  of  the  observa- 
tions the  point  of  least  acidity  was  not  reached  until  the  third 
hour.  Then  the  tide  turned;  during  tlie  fourth  hour  the  urine 
was  found  to  be  rapidly  recovering  its  lost  reaction,  and  toward 
the  end  of  that  time  it  had  usually  regained  its  original  acidity. 
Thus  for  about  lour  hours  breakfast  exercised  a  depressing  effect 
on  the  acidity  of  the  urine ;  but  the  secretion  was  not  actually 
alkaline  usually  for  more  than  an  hour,  sometimes  for  two,  and 
very  rarely  for  three  hours. 

The  effect  of  dinner  was  not  perceptible  until  the  second  hour 
after  the  meal.  During  the  succeeding  three  hours  (third, 
fourth,  and  fifth  hours)  the  alkaline  tide  ran  in  its  greatest 
strength.  In  the  third  and  fourth  hours  the  urine  was  always 
(with  two  exceptions)  alkaline,  when  the  meal  had  been  of  mixed 
food  or  animal  diet.  At  the  end  of  the  sixth  hour  the  tide  had 
generally  turjied,  and  the  acid  reaction  been  restored.  Three 
hours  was  the  usual  duration  of  the  alkalescent  state  after 
dinner;  sometimes  two  hours;  Tnore  rarely  four  hours;  and  on 
one  occasion  five  hours.  The  amount  of  free  alkali  discharged 
after  dinner  was  generally  nearly  double  the  quantity  after 
breakfast.  This  was  due,  probably,  to  the  fact  that  dinner  was 
usually  a  much  heavier  meal  than  breakfast,  and  its  impression 
on  the  systeni  consequently  more  intense. 

The  alkaline  urine  voided  after  food  owed  its  reaction  to  fixed 
alkali,  and  not  to  ammonia.  It  was  rich  in  earthy  and  alkaline 
phosphates.  Sometimes  it  was  clear  when  voided,  but  more 
eoTumonly  turbid,  from  the  precipitation  of  earthy  jiliosphates. 

Although  the  immediate  effect  of  a  incul  was  thus  to  depress 
the  acidity  of  the  urine,  thi;  more  rcmolr  ••onse'iacncc  was  to  main- 
tain and  even  ineroiuse  the  acidity.  This  was  seen  ino-st  dis- 
tinctly when  conipari.^on  was  made  of  the  acidity  of  the  morning 
urine,  when  hup|ter  had  been  taken  the  night  l>efore,  with  that 
of  the  morning  urine  when  no  supper  had  been  taken.  In  the 
former  case  the  free  acid  discharged  in  the  hour  preceding  break- 
fast was  enough  to  saturate  0.88  grain  of  dried  carbonate  of 
soda:  whereas  on  tlic  mornings  after  supperloss  nights  the  dis- 
charge of  acid  was  only  equal  to  0.51  grain. 

The    remote   effect    of   animal    food   appeared   considerably 
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Sroater  Uian  tfaat  of  vegetable  food :  so  tbat  a  highly  animalizt^d 
tet  would  tend  in  tho  lon^  run  to  intcnBtf;!,'  the  uciflity  of  the 
urine — a  concIoRion  qnitc  in  linrmonv  with  ancient  opinion. 

Clinically,  the  iirinu  '\n  rarely  obherv«d  to  be  alkaline  after 
food.  For,  although  it  niiiy  hv.  alkaline  as  it  leaves  the  kidneys 
during  Bc%uroI  Uonrs  a  day,  »i\vr  the  two  principal  nieaU,  it  is 
milled  in  the  bladder  with  avui  urine  sccreliid  before  and  alter 
Ibe  alkaline  tide,  ;uid  the  whole  product  ejected  by  micturition 
16  acid.  It  is  uocegsary,  tiiercforc,  in  order  to  teat  the  effect  of 
n  meal,  to  analyze  the  secretion,  as  it  were,  by  exninininc  it  at 
hourly  inturvaU.  It  huppenj*  occasionally,  however,  that  the 
urine  of  an  ordinary  mietnrilion  is  the  isolated  product  nf  the 
alkaline  tide.  I  have  known  even  a  calculous  patient,  whoitc 
urine  habitually  deposited  large  quantities  of  uric  acid,  to  void 
an  alkaline  urine  in  the  Ibreuuon  from  the  effect  of  brenktast. 

I>r.  B.  Jones  considered  the  depre^isiou  of  the  aciditv  of  the 
urine  after  a  nieul  to  ilepend  on  the  withdniwai  of  aeid  Ironi  the 
bloo<i  into  the  storiiaeh  tor  the  purposes  «it'  digestion:  whereby 
Uie  blood  became  for  the  time  lesB  ca|>nble  ot  yielding  acid  to 
the  kidneys.  On  the  completion  of  digestion  the  gastric  juice 
waH  re-ahflorl)c<l  ^vith  the  chyle  and  proacntly  commnnicated  its 
a4.'id  to  the  urine.  An  anUtufouiHni  wan  thus  uiippotied  to  exint 
between  the  stonmeh  ami  kiitncysi ;  wlien  the  Htonmeh  was  empty 
itH  mneoU8  inenihninc  was  neutral,  while  the  urine  on  the  con- 
trary woa  highly  aeid;  but  when  the  Htomach  wna  full,  acid 
ffaatric  juice  was  abundantly  poured  oaten  its  niucou»  surfa<.-e 
tor  the  purposes  of  digestion,  and  at  tlie  eame  time  the  urine 
tcndcil  towards  noutrafity  or  nlkuIcHcenee. 

While  admitting  the  strong  probability  of  some  puch  corre- 
spondence, I  am  diMpiiBed  to  altribule  the  occurrenee  of  the  alka- 
line tide  after  meals  mainly  nl  least  to  a  different  cause — namely, 
lo  the  enlrauec  of  the  nculv  digested  food  into  the  blood.  If, 
OB  is  believed,  the  uorninl  alkaleaccnec  of  the  blood  iaduc  to  the 
preponderance  of  alkaline  bases  in  all  our  ordinary  artieles  of 
food,  a  meal  in  pm  (mUo  a  done  of  alkali,  and  mntft  ru'cowarilv, 
for  a  time,  add  to  the  alkalescence  of  the  blo<5d ;  and  trn  tfie 
kidneys  Imve  delegated  to  them  the  function  of  regulating  the 
reaction  of  the  blood,  the  urine  immediately  reflects  any  undue 
addition  to,  or  subtraction  from,  the  blood's  proper  alkalescence, 
This  hypotheflis  is  mainly  supported  by  the  eoineidenee  of  time 
whieh  exists  between  the  passage  of  tlie  digested  forid  into  the 
blood  and  the  occurrence  of  the  alkaline  tide.  The  ga-stric 
juice  is  ]Kiurcd  into  tlie  elomaeh  immnh'ntelj/ Rf[vr  a  meal,  but 
tlie  acidity  of  the  urine  does  not  suffer  depression  for  an  hour 
or  two  afterwards — not  in  fact  until  the  meal  has  been  in  great 
part  Hbaorhed. 

AIUt  the  primary  effect  of  a  meal  has  passed  off,  the  acidity 
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of  the  urine  bIowIj  increases  until  food  is  taken  again.  The 
highest  acidity  is,  therefore,  always  found  after  the  longest  fast- 
ing, or  just  before  meals.  In  the  early  morning  before  break- 
fast, the  urine  was  always  found  excessively  acid,  and  deposited 
abundance  of  urates  on  cooling.  There  seems,  however,  a  limit 
to  the  increase  of  the  acidity  af^er  prolonged  fasting;  Dr.  Benco 
Jones  found  that  continuing  to  fast  for  twelve  hours  beyond  the 
usual  time  of  taking  food  did  not  intensify  the  acidity  of  the 
urine. 

2.  Effects  of  Medicines. — Both  mineral  and  vegetable  acids, 
when  administered  in  large  quantities,  tend  to  raise  the  acidity 
of  the  urine;  hut  their  effect  is  inconsiderable.  Uripe  that  is 
habitually  alkaUne  can  certainly  not  be  rendered  acid  by  the 
internal  administration  of  acids  even  in  very  large  quantities.' 
The  most  powerful  acidifiers  of  the  urine  are  probably  free  car- 
bonic acid  (Heller)  and  benzoic  acid;  the  latter  appears  in  the 
urine  as  hippurie  acid. 

Alkaline  substances  have  a  much  more  powerful  influence;  and 
it  is  an  easy  matter  to  deprive  the  urine  of  its  acid  reaction  and 
to  render  it  strongly  alkaline  at  pleasure.  This  effect  may  be 
attained  by  the  caustic  and  carbonated  alkalies,  or  by  the  alka- 
line salts  of  a  certain  group  of  vegetable  acids — acetic,  tartaric, 
citric,  malic,  and  lactic  acids.  Tbe  most  convenient  for  the 
purpose,  as  well  as  the  least  disturbing  to  the  digestive  organs, 
are  the  biearbonates  of  potash  and  soda,  and  tbe  acetates  and 
citrates  of  the  same  bases.  By  the  administration  of  these  salts 
the  urine  may  be  kept  persistently  alkaline  for  weeks  and 
months  without  detriment  to  the  general  health.  It  requires 
from  300  to  400  grains  of  the  bicarbonate  of  potash,  and  about 
as  much  of  the  acetate  and  citrate,  given  in  divided  doses  during 
the  twenty-four  hours,  to  keep  the  urine  steadily  alkaline  in  the 
adult.  From  numerous  observations  on  different  individuals,  I 
found  that,  given  in  these  large  doses,  about  two-thirds  of  the 
alkali  appeared  in  tbe  urine  as  free  carbonate;  while  the  remain- 
ing third  was  expended  in  neutralizing  the  acidity  of  the  urine 
and  otherwise  disposed  of.  The  conversion  of  the  acetates, 
citrates,  etc.,  into  carbonates,  which  was  shown  long  since  to 
occur  by  AViihler,  takes  place,  according  to  Bucliheim  and 
Magawley,  in  the  intestinal  canal,  and  the  salts  in  question  are 
therefore  absorbed  into  the  blood  as  carbonates.  The  biearbo- 
nates, acetates,  and  citrates,  if  moderately  diluted,  were  not 
found  to  have  any  tendency  to  cause  diarrha-a;  the  tartrates, 
on  the  other  hand,  were  always  found  to  occasion  more  or  less 
purging. 

I  For  further  infurniHlicin  on  tlie  action  uf  iicids  on  the  iirinp,  see  Parken,  "On 
the  Ciinijin-ition  nf  thp  L'riiie,"  p.  l4o  et  seq.  Sec  ah<>  a  )m]icr  by  Dr.  UnncA 
Junes,  St.  (Jetirgc's  Husp.  Reports,  1869. 
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The  basi*:  phosphate  of  go<la,  the  cammon  p)iospbHtc  of  soda, 
and  bornx,  likewise  possess  liiL'  power  of  alkalizing  ihc  urine; 
bnt  their  effect  is  verv  feeble.  compHi-ed  with  that  of  the  lUiUs 
before  lueiitioiicd.  t'bo  eoiiinion  phospbaio  tit  mnUi,  in  the 
quuntity  of  ti4(>  graintt  in  the  tweiity-ibur  hours,  in  liivirleil  flo»es, 
pioJiK-t'cl  a  totnl  alkalescence  of  the  urine,  only  equal  to  22 
grains  of  carbonate  of  awla;  whereas  half  t]ie  imantity  of  the 
acetate  of  potiwh  pr<>(liioe<I  an  ulkiile'icence  eqaiil  to  12b  grains 
of  carbonate  of  8od;t;  G40  gniiiis  of  tlie  basie  pht»Bpbatc  of  aoda 
prn<lnce(l  an  alkaleseence  e+jniil  to  37  gn»ius  of  carlMinate  of 
8oda;  820  grains  of  borax  gave  an  alkalescence  of  !>  grain*  of 
earitonnto  of  soda;  this  last  salt  proved  difficult  of  toleration  by 
the  atomnch. 

The  power  of  alkaliKing  tbo  urino  is  08^»ecial!y  valuable  in 
the  (i*eatniunt  of  urinary  gravel  and  calculi;  and  to  the  chapter 
on  the  (solvent  treatment  of  urinarv  concretions  I  must  refer 
the  reader  for  further  details  on  the  subject. 

3.  Tub  Cold  Bath. — Duriau'  found  that  the  urine  became 
invariably  alkaline  atler  prolonged  immersion  of  the  body  in  a 
bath  at  a  colder  teinpeiature  than  that  of  the  body.  Even  the 
addition  nf  nitric  acid  to  the  both  did  not  in  the  least  alter  the 
result:  nor  did  the  addition  of  carbonate  of  potash  cause  au 
iucreaKCtI  alkalcw*encc. 

4.  Ge.'ikkal  DitfKA.--ti. — Frequent  or  persistent  ulkalescenco  of 
the  urine,  from  iixed  alkali,  in  an  unconinion  eon<lition  in  any  class 
of  complaints;  but  a  series  of  such  cases  have  been  recorded  by 
I)r.  Bonce  .lonci=.*  and  I  have  oljserved  u  considerable  number 
myself.  In  peifwina  of  debilitated  constituiions,  in  the  ana-niic 
slate  vvhicli  sometime*  follows  subacute  rheumatiem  and  gout,  la 
ehloruais.  atonic  dyflpepeia,  chronic  vomiting,  and  even  ia 
chronic  phthisis,  I  have  seen  the  urine  present  this  character. 
Generally,  the  alkaU^scence  came  and  went  capriciously;  con- 
tinuing for  two  or  (liree  (hiyH,  and  then  dieappuaring;  but  prcs- 

itly  relurtiing  again.  Souietlmcs,  however,  the  urine  remuinetl 
lily  alkaline  for  many  weekn  witliout  intermission.  In  one 
cose  of  thi»  kind — a  phthisical  patient — the  urine  became  acid 
on  the  oeeurreuee  ot  an  attack  of  erysipelas  of  the  head  and 
face:  it  remained  arid  iluring  the  attack,  and  atter  its  Bubsidence 
became  again  alkaline. 

The  clinical  signifieance  of  alkaline  urine  from  tixed  alkali  is 
by  no  means  serious;  it  ia  not  aHSociaied  with  any  special 
morbid  »tate,  but  ia  an  occasional  accompanimeDt  of  debdity 
and  Hpaiimmia,  fmm  whatever  cause  arising.  It  ia  to  ho  remem- 
bered, however,  that  there  is  a  rare  variety  of  urinary  calculus 

>  .\rvhivo»  0«fi*r«lM,  18W,  I.  1«7. 
''  Med.  Cliir.  Tr»i».,  vol.  xiiv. 
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composed  of  phosphate  of  lime,  which  must  be  caused  bv  some 
Buch  condition  of  uriiio  aa  this,  Individual  passing  aii  alkaline 
urine  are  generally  Buitabltf  «ubjocts  for  a  tonic  and  stimulat- 
iug  treatment :  and,  if  othenvise  periuistiible,  exercise  in  (he 
open  air. 

6.  Ammumiacal  Urine.  Dbcomposition  op  Drba — The  imj>or- 
tancc  of  diatinguishing  between  urine  which  is  alkalioe  trom 
fixed  alkali,  and  that  which  is  alkaline  from  ammonia,  hft« 
already  been  insiBtud  nn.  The  two  condittonit  arc  i^ontrastcd, 
not  only  chemically,  hut  equally  so  pathologically  and  clinically. 

XTriue  which  is  alkaline  from  ^£c«  alkali  i»  always  secreted 
alkaline  by  the  kidnevB;  it  depoeite,  if  at  all,Biinplo  ninorphous 
phosphate  of  lime,  of^  which  the  particles  have  no  tendency  to 
accrete  into  STravel  or  calculi;  it  has  a  sweet  aromatic  odor;  it 
is  perfectly  bland  and  innocuous  to  the  mucous  membranes,  and 
is  not  associated  with  inflauimatiou  of  the  urinary  passages. 

Ammoniaeal  urine,  on  the  other  hiind,  in  only  in  the  rarest 
instances,  and  in  the  gravest  circumstances,  secreted  ammo> 
niacal   by  the  kidneys,  but  usually  becomes  so   by  an  atler- 
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change  ocuurring  in  the  tower  urinary  passages,  or  after  it  has 
been  voided.  Ammoniacal  urine  is  always  sedimentary;  it 
deposits  a  mixture  of  the  amorphous  phosphate  of  Hmc  and 
crystals  of  the  amiuoniaco-maKttesian  phosphate — sometimes.  If 
the  urine  be  concentrated,  with  the  a<ldition  of  lumpy  spheres 
and  rude  dumb-bells  of  urate  of  ammonia  (see  Fig.  3).  This 
deposit  has  a  strong  tendency  to  aggregate  into  masses  or  con- 
oretioiu;  tiie  urine  hoj*  an  aromomaoal  and  often  an  offensive 


RKACTlOy   OP   THB    URINE. 


88 


Eutreacent  odor;   it  is  hiifhly  irritating  to  the  iitucoua  mem- 
riioefi,  and  excites  LDllumiiialioii  of  tliem  if  the  uuntoct  Im  lutig 
continued. 

A  arine  alkaline  from  fixed  alkali  (potash  or  soda)  rcflect«  a 
Btatfi  of  the  htood:  n  urine  alkaline  from  ammonia  (if  ulknline 
wb«n  voided)  points  to  a  local  aft'ection  of  some  part  of  the 
lower  urinary  paftt>ago».  This  latter  statement  ie,  however,  not 
to  be  taken  altogether  without  qnulili cation.  In  two  insttances 
(both  caues  of  advanced  Bri^ht'e  dii*(;a»e)  I  have  observed  the 
urine  to  be  aniiuotiiaual  ae  it  flowi*d  from  the  bladder  without 
any  cimical  or  post-mitrUfn  sign  of  inflammation  of  any  part  of 
the  urinary  passages,  or  any  evidence  of  such  delay  in  the 
evacuation  of  the  urine  as  might  determine  decomposition  of  it 
in  the  bladder.  One  of  these  cases  is  referred  to  liereatler  (see 
Bright's  Diaease).  Pr.  (travcs  (Clin.  Lecls.,  1,  p.  272) gives  alsu 
two  cases,  one  of  continuc-d  fever,  and  the  other  of  anasarca  and 
ascites,  in  which  the  fresh  urine  contained  large  quantities  of 
carbonate  of  ammonia  without  the  least  evidence  ot  decomposi- 
tion aft«r  secretion. 

The  transformation  of  urea  into  carbonate  of  ammonia  is  easily 
explained.  One  molecule  of  urea  combines  with  two  molecules 
of  water  to  form  one  molecule  of  carbonate  of  ammonia : 


or 


CO(NU,^  i  2U,0  .  (NU,),CO, 


It  IB  now  well  cAtablished  that  the  production  of  ammoniaoal 
urine  is  an  example  of  bacterial  fcrnu-nintion.  Pacttcur  showed 
that  urea  was  changed  into  carbonate  of  ammonia  by  the  action 
of  a  minute  miorocuccus — to  which  Ckihii  ttubsequeiitly  gave  the 
name  of  Mu^ococcus  nrcm.  The  power  of  decomposed  organic 
matter  and  of  stale  urine  to  bring  about  this  change  with  cclority 
is  simply  due  to  thi;  fact  that  these  decomposing  materials  are 
highly  charged  with  bacteria  of  various  kinds.  It  is  not  at  alt 
probable  that  Pasteur's  micrococcus  i«  the  only  organism  which 
acts  as  a  urea-ferment.  There  are,  in  nil  likelihood,  other  hac- 
teria  capable  of  breaking  up  urea  into  tuirboii»t«  of  ammonia — 
though  not,  porhiips,  with  the  same  rapidity  as  the  M.  urco!. 
This  subject  will  coiue  under  notice  again  in  the  section  on 
Microorganism?  in  the  L^rinu  (Uhapt.  iv.  Sect,  ix.). 

If  the  urine  be  ammoniacat  wjAwi  n/ided^  this  is  nearly  always 
afeoctated  with  inflammation  of  some  part  of  the  urinary  niuuous 
membrane— generally  that  of  the  bladder.  Any  condition  which 
interferes  with  the  complelu  emptying  of  the  nladder  in  micto- 
ritiou  favors  the  production  of  auirnoniacul  urine.    Consetjuently, 
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injui'ies  to  the  spiue  determioing  paraplegia  with  paralysis  of  the 
bladder,  obstinate  urethral  stricture,  enlarged  prostate,  calculous 
concretions,  morbid  growths  of  foreign  bodies  in  the  bladder,  are 
sooner  or  later  compTicated  with  ammoniacal  urine.  A  very  dis- 
tressing and  intractable  state  of  things  is  thus  brought  about. 
The  ammoniacal  urine  irritates  the  mucous  membrane  and  in- 
duces cystitis;  and  the  purulent  secretion  thus  engendered 
reacts  on  the  urine  and  favors  its  decomposition.  *  The  two  con- 
ditions naturally  aggravate  each  other  and  perpetuate  each 
other's  existence  after  the  original  cause  has  passed  away. 
Cystitis  may,  in  this  way,  persist  for  years  after  the  removal  of 
a  stone,  or  the  cure  of  a  stricture,  which  was  its  original  cause. 

Dr.  Owen  Rees  believes  that  the  urine  is  sometimes  alkaline 
from  the  secretion  of  an  alkaline  mucus  by  the  mucous  mem- 
brane of  the  bladder.  AVhen  the  membrane  is  irritated  or  in- 
flamed, as  in  paraplegia  from  spinal  injuries,  extroversion  of 
the  bladder,  etc.,  the  irritated  membrane  pours  out,  as  he  be- 
lieves, so  much  alkaline  mucus  that  the  reaction  of  the  urine 
is  changed  thereby.  Dr.  Rees  fortifies  this  hypothesis  by  an 
observation  which  he  made  on  a  case  of  extroverted  bladder. 
He  says :  "As  is  usually  the  case  in  such  persons,  the  anterior 
portion  of  the  bladder  was  wanting ;  so  that  the  fundus  of  that 
viscus  covered  by  mucous  membrane  was  projected  forward 
where  the  abdominal  walls  were  deficient.  The  openings  of  the 
ureters  were  thus  presented  to  view.  The  mucous  membrane 
was  red  and  inflamed  from  exposure,  and  an  alkaline  fluid  was 
constantly  discharging  from  its  surface.  To  what  this  alkaline 
flux  amounted  during  the  day  it  was,  of  course,  impossible  to 
ascertain  ;  but  it  was  more  than  sufticient  to  destroy  the  acidity 
of  the  urine,  which  was  quite  alkaline  after  flowing  over  the 
membrane.  Thus  a  piece  of  blue  litmus  was  applied  to  the 
openings  of  the  ureters,  so  as  to  test  the  urine  immediately  it 
flowed  from  them :  the  paper  was  reddened,  indicating  that 
the  urine  was  secreted  of  its  natural  character,  and  with  its 
full  amount  of  acidity.  When,  however,  the  litmus  paper  was 
applied  about  a  quarter  of  an  inch  below  the  opening,  so  as  to 
test  the  urine  after  it  had  passed  over  that  short  distance  of 
raucous  surface,  its  character  was  quite  changed:  it  no  longer 
reddened  the  blue  litmus  paper,  hut  on  the  contrary  was  suf- 
ficiently alkaline  to  restore  the  blue  color  to  those  parts  of  the 
paper  which  had  been  previously  reddened  by  exposure  to  the 
urine  as  it  escaped  fresh  from  the  ureters."' 

Aq  opportunity  occurred  to  mc  of  repeating  this  observation 
on  a  patient  with  extroversion  of  the  bladder;  but  I  was  not 
able  to  satisfy  myself  that  the  alkalinity  of  the  exposed  mucous 

'  LetUotnftin  Lectures,  Med.  Timea  and  6az.,  1851. 


REACTION    OF    THE    URINE.  85 

membrane  was  not  owing  to  blood-serum  or  lymph  which  oozed 
from  the  raw  excoriated  surface,  rather  than  to  any  mucous 
secretion  such  as  might  be  yielded  by  a  merely  inflamed  mucous 
membrane. 

The  therapeutical  indications  in  cases  of  ammoniacal  urine 
from  decomposition  within  the  bladder,  are  clear  enough.  The 
first  object  is  to  remove,  if  possible,  the  impediment  to  the  com- 
plete emptying  of  the  viscus.  In  the  case  of  a  stone  or  foreign 
body  in  the  bladder,  and  in  stricture,  this  is  within  reach  of 
surgical  operation.  If  the  cause  be  irremovable,  or  if  the  am- 
moniacal urine  and  cystitis  persist  after  the  removal  of  the 
original  cause,  all  our  eftbrte  must  be  directed  to  prevent  the 
sojourn  in  the  bladder  of  the  stale  remnants  of  urine  after 
micturition;  this  can  be  best  effected  by  completely  emptying 
the  bladder  two,  three,  or  four  times  daily  with  an  clastic 
catheter,  which  the  patient  may  be  taught  to  mtroduce  for  him- 
self. The  bladder  should  also  be  washed  out  once  or  twice  a 
day  with  an  antiseptic  solution — such  as  a  saturated  solution  of 
boracic  acid,  or  a  weak  dilution  of  carbolic  acid.  There  is, 
however,  another  mode  of  washing  out  the  bladder,  which  I 
have  several  times  resorted  to  with  advantage  in  a  certain  class 
of  cases,  more  particularly  in  those  in  which  chronic  cystitis  is 
kept  up  by  the  ammoniacal  state  of  the  urine,  after  the  original 
cause  has  been  removed.  In  these  cases  the  patients  are  made 
to  drink  large  quantities  of  water  at  regulated  intervals.  An 
abundant  flow  of  very  dilute  urine  is  thereby  kept  up  which 
effectually  washes  out  the  bladder  and  gradually  restores  the 
urine'  to  its  natural  state. 


CHAPTER   III. 

CHEMICAL  CONSTITUENTS  OF  THE  URINE  AND  THEIR 
VARIATIONS— INORGANIC  DEPOSITS. 

I.— PRELIMINAKY   KEMARKS   ON   URINARY   DEPOSITS  AND 
THEIR  CLASSIFICATION. 

A  VBRT  scanty,  light,  cloudy  deposit  is  natural  even  to  the 
healthy  urine  after  standing  some  hours.  This  usually  sinks  to 
the  hottom;  but  occaeionally  it  floats  like  a  cloud  about  the 
middle  or  near  the  surface.  It  is  composed  of  epithelial  scales 
(or  remnants  of  them)  from  the  mucous  surfaces  of  the  bladder 
and  urethra,  and  pelvis  of  the  kidney.  Of  mucus,  having  the 
usual  glairy  character,  there  is  no  visible  trace  in  perfectly 
healthy  urine. 

Under  a  variety  of  unnatural  circumstances  more  abundant 
deposits  or  sediments  occur  in  urine;  and  a  knowledge  of  their 
nature  sometimes  yields  most  important  practical  information. 

Urinary  deposits  are  arranged  in  two  divisions — Inorganic  and 
Organic. 

Inorganic  deposits  include  substances  which,  for  the  most  part, 
exist  naturally  in  the  urine  in  a  soluble  state;  but  which,  owing 
to  their  excessive  quantity,  or  a  change  of  reaction  iu  the  urine, 
or  some  other  circumetaTicc,  are  rendered  insoluble,  and  thereby 
precipitated  in  a  crystalline  or  amorphous  condition.  This 
division  contains:  Liric  acid,  the  amorphous  urates,  urates  of 
ammonia  and  soda,  oxalate  of  lime,  ammoniaeal  and  earthy 
phosphates,  carbonate  of  lime,  cystine,  leucine,  and  tyrosine. 
All  these  are  soluhle  in  mineral  acids  or  in  alkalies,  and  one  of 
them  (the  amorphous  urate)  l>y  simply  warming  the  urine. 

Organic  deposits  embrace  all  those  orj^anic  forms,  of  which 
the  presence  alone  in  urine  is  sufficient,  from  their  insolubility, 
to  determine  their  subsidence.  They  do  not  belong  in  any  pro- 
portion to  the  healthy  secretion;  and  whenever  prof^eut,  they 
are  merely  suspended  in  it;  so  that  when  the  urine  is  left  at 
rest,  they  ijravitate  to  the  bottom  and  form  a  sediment.  This 
group  includes  epithelial  cells  from  the  urinifentus  tubes  or 
from  any  part  of  tlic  genito-urinary  jiassages,  casts  or  moulds 
(composed  of  a  fibrinous  matter)  of  the  uriniferous  ful)e.s,  oily 
particles,  pus,  blood,  cancerous  and  tuberculous  debris,  sperma- 
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tozoa,  and  bacteria.    All  these  are  insoluble  in  acids  and  alkalies 
as  applied  in  the  ordinary  examination  of  the  urine. 


II.— URIC  ACID,  CsHjIf.O,. 
(Synonym — Lilhie  acid.) 

Uric  acid  exists  in  normal  urine  in  combination  with  alkaline 
bases ;  but  under  certain  conditions  it  is  precipitated  in  the  free 
state,  and  forms  a  deposit  of  orange-red  crystals. 

Naked- BYE  Charactbks. — The  crystalline  nature  of  the  deposit 
can  nearly  always  be  recognized  by  the  naked  eye;  but  in  rare 
instances  the  crystals  are  so  small  that  thev  require  the  micro- 
scope for  their  detection.  Uric  acid  crystals  may  form  a  film  on 
the  surface,  or  lie  scattered  as  brilliant  brown  specks  on  the 
sides  of  the  glass,  or  subside  into  a  dense  red  deposit  like  cayenne 
pepper.  The  naked  eye  is  nearly  always  sufficient  to  identify 
uric  acid  with  certainty,  because  no  other  brown  crystals  occur  in 
urine  as  a  spontaneous  deposit.  When  the  crystals  are  very 
minute,  the  deposit  resembles  the  amorphous  urate,  but  is  denser, 
and  sinks  more  rapidly.  Urine  depositing  uric  acid  has  com- 
monly a  rich  yellow  or  orange  color,  and  is  invariably  acid. 

Micro-chemical  Characters. — The  primary  form  of  uric 
acid  is  a  rhombic  prism  or  lozenge,  and  to  some  modification  of 

Fio.  4. 
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this  figure  the  protean  diversities  of  uric  acid  crystals  may  all 
be  referred.     The  angles  of  the  crystals  are  sometimes  almost 
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equal,  and  then  quadrangular  tables  or  almoBt  perfect  cubes  are 
obtained  (Fig.  4,  a  b). 

More  frequently  the  angles  are  rounded  oiF(c  d)  so  as  to  pro- 
duce ovoids  and  barrel  shapes.  A  still  greater  elongation  pro- 
duces a  rod,  and  when  a  number  of  these  are  joined  together 
in  a  common  centre,  stars  are  produced.     The  beauty  and  end- 

Fio.  5. 


8laiT  III  iirlc  iwiil. 

less  variety  of  these  stars  arc  marvellous,  and  render  them 
seductive  microscopic  objeeta  (Figs,  u  and  6). 

Sometimes  the  rays  extend  only  in  one  direction,  and  a  fan- 
shaped  figure  is  produced,  or  two  fans  are  joined  in  a  common 
centre  (Fig.  6). 

Among  the  less  common  varieties  may  be  mentioned  pointed, 
Bolid-looking  crystals,  with  a  dark  shading  at  either  end 
(Fig.  7.  'f).  "When  tlicse  He  flat,  tlicy  have  a  totally  different 
appearance,  and  rcsenilitc  jiriums  of  the  triple  phof*iihate  [b  b\ 
Other  forms  are  halbort-shaped  {r\  six-sided  tablets  {Fig.  4,  e), 
etc.  The  most  curious  and  varied  forms  of  uric  acid  are  gen- 
erally found  in  albuminous  urines.' 

Uric  acid  is  excessively  insoluble.  It  requires  1800  parts  of 
boiling  water  and  15,000  parts  of  cold  water  for  solution.     It  is 

'  Sdine  iiitcrtslini;  details  on  the  vHrvinj;  f'trms  dl' uric  (tcid  crystals  and  the 
vonditiiitiit  under  wliiuli  llit-y  apiioar  mny  hi-  found  in  a  iiajicr  by  br.  Wm,  Ord, 
St.  Thus,  llusp.  I'u'p.,  1870,  |i.  335.  l>r,  Ord  reUirns  to  ijiis  sulijcci,  and  gives 
eoino  additional  inforuiHtion  ju  a  jiapiT  in  t!if  JTcd.  Cliir.  Trans.,  1875.  See  also 
his  wiirk,  "On  tlif  Iiifluento  of  C'olloidB  n[ion  Crjutnlline  Furin  and  Cohesion." 
Loud.,  l«7!t. 
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insoluble  in  all  dilute  acids,  but  is  decomposed  with  efterves- 
cence  by  strong  nitric  acid.     Caustic  alkalies  dissolve  it  readily, 


Fig.  6. 


SluTa  iiiiU  e|ilktii  (jf  iirit  uriil. 


especially  with  the  aid  of  heat.     It  dissolves  also  freely  in  weak 
solutions  of  the  carbonates  of  lithia,  potash,  and  soda,  and  in 


Fio.  7. 


JUriT  [oiiii:-  ol  ui'ir  ill-Ill  I  rt^hiin. 


solutions  of  borax  and  common  phosphate  of  soda.    It  is  in- 
soluble in  alcohol  and  ether.     It  is  entirely  dissipated  by  a  rod 
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heat.  The  most  delicate  mode  of  recognizing  uric  acid  is  by 
the  murexid  test.  This  is  performed  by  taking  a  small  quantity 
of  the  suspected  substance  and  placing  it  on  a  porcelain  dish  or 
a  slip  of  glass;  a  couple  of  drops  of  strong  nitric  acid  are  tbea 
added,  and  the  heat  of  the  epirit-larap  applied;  the  uric  acid 
dissolves  with  effervescence;  the  heat  is  continued  until  the 
liquid  dries  into  a  yellowish-red  residue.  If  the  residue,  whea 
cool,  is  touched  with  a  rod  dipped  it)  caustic  ammonia,  a  bright 
violet-blue  (murexid)  is  instantly  developed,  which  is  perfectly 
characteristic. 

Quantitative  determinations  of  uric  acid  in  urine  are  generally 
made  by  adding  excess  of  acetic  or  muriatic  acid  to  a  known 
quantity  of  the  urine,  and  allowing  it  to  stand  for  twenty-four 
hours  to  precipitate.  The  acid  is  thrown  down  in  a  crystalline 
form,  and  may  be  collected  either  by  decantation  and  levigation, 
or  on  a  weighed  filter;  it  is  then  dried  and  weighed.  The  Rev. 
W.  Vernon  Harcourt,  in  a  long  series  of  observations,  has  shown 
that  the  above  process  is  liable  to  very  great  errors,  even  when 
the  urine  has  been  previously  concentrated  by  evaporation.  Be 
obtained  much  more  accurate  results  by  the  following  method : 
Neutralize  a  third  or  fourth  part  of  the  urine  of  twenty-four 
hours,  if  alkaline  with  hydrochloric  acid,  or  if  acid  with  car- 
bonate of  potash  ;  reduce  this  to  IJ-  fiuidounce  by  evaporation ; 
treat  this  with  3  drachms  of  hydrochloric  acid  combined  with 
IJ  ounce  of  alcohol;  decant  when  the  uric  acid  has  been  pre- 
cipitated and  the  liquid  is  clear;  wash  the  deposit  on  aweighed 
filter  first  with  alcohol,  and  when  that  dissolves  no  more,  with 
equal  parts  of  acetic  acid  and  water;  lastly,  dry  the  filter  and 
weigh.' 

Dr.  Pavy-  estimates  uric  acid  by  making  use  of  its  reducing 
action  on  ammoniated  solution  of  sulphate  of  copper  {see  Sugar). 
The  total  reducing  power  of  the  urine  is  first  determined,  and 
then  the  uric  acid  is  precipitated  by  acetate  of  lead.  The  re- 
ducing power  is  then  again  determined,  and  the  difference  of 
the  two  determinations  gives  the  reducing  power  of  the  uric 
acid  present. 

Mr.  Cook  finds  it  difficult  to  decide  the  determining  point  in 
the  above  method.  He  recommends  the  following  process  :  To 
the  alkalized  urine,  add  a  solution  of  sulphate  of  zinc,  and  col- 
lect the  precipitate  of  urate  of  zinc  which  forms.  Thoroughly 
wash  the  preci[ntato  with  saturated  solution  of  urate  of  zinc,  in 
order  to  retnovo  urea  and  ammonia.  The  filter  piijier  contain- 
ing the  preei[)itate  may  then  he  placed  in  a  urca-estimatioii  ap- 
paratus, and  treated  with  hypobromite  of  sodium.     The  urate 

'   y\fi\.  Tiiiifts  nr.d  G«/..,  IRfifl,  vol.  ii.  p.  482. 
-    Mfil,  Chir.  Tnin-.,  v.. I.  Ixiii. 
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of  zinc  is  decomposed,  and  the  uric  acid  may  be  estimated  by  the 
amount  of  nitrogen  given  off. 

(For  details,  see  Brit.  Med.  Joum.,  April,  1882.) 
Okigin  and  Occurrence, — The  quantity  of  uric  acid  in  the 
urine  is  very  minute;  and  were  it  not  for  its  sparing  solubility 
and  liability  to  be  precipitated  both  before  and  after  emission, 
its  clinical  significance  would  be  very  slight.  The  daily  excretion 
of  uric  acid  amounts  to  no  more  than  8  or  10  grains.  Indi- 
viduals vary  a  good  deal  in  the  amounts  which  they  habitually 
separate.  In  tnree  healthy  young  students  living  on  a  similar 
diet  and  under  similar  circumstances,  I  found  the  following 
numbers; 

No,  1  (mean  of  47  days) 8.051  grains. 

"    2  (mean  of    SdavBj 8.462      " 

"    8  (meuD  of    3  dajs) C.071       " 

Dr.  Hammond  found  in  his  own  case  the  daily  average  as 
high  as  14.14  grains. 

The  excretion  of  uric  acid  also  preeents  considerable  varia- 
tions in  the  same  individual  from  day  to  day.  The  greatest 
oscillation  of  this  sort  observed  by  myself  amounted  to  a  differ- 
ence of  more  than  one-half  on  two  successive  days:  on  the  first 
day  6.45  grains  were  separated,  and  on  the  following  day  11.7 
grains.  It  was  found  that  when  the  mode  of  life  was  tolerably 
uniform,  the  amounts  separated  in  periods  of  five  consecutive 
days  varied  only  slightly  from  each  other  in  the  same  individual. 

The  occurrence  of  a  spontaneous  deposit  of  uric  acid  is  by  no 
means  a  sure  indication  of  an  increased  excretion ;  and  I  fre- 
quently found  that  those  days  on  which  a  spontaneous  deposit 
occurred,  showed  less  uric  acid  than  those  days  on  which  no 
uric  acid  was  spontaneously  deposited.  The  mean  daily  quan- 
tity of  uric  acid  separated  in  twelve  days  on  which  there  was  a 
deposit  was  7.7  grains;  and  the  mean  of  twenty-five  other  days 
on  which  no  uric  acid  was  spontaneously  deposited  was  7.3 
grains. 

The  digestion  of  food  has  a  marked  effect  on  the  excretion  of 
uric  acid.  I  found  it  increased  after  eating,  not  only  absoItiteU-, 
but  also  relatively  to  tlie  otlier  solid  matters  of  the  urine.  In 
the  following  table  the  results  of  seven  days'  observations  on 
the  effect  of  dinner  are  exhibited.  Three  periods  are  tliosen 
for  comparison,  namely:  1,  during  the  prevalence  of  the  alka- 
line tide  which  corresponds  with  the  passage  of  the  digested 
food  into  the  blood;  2,  during  the  subsequent  period  in  \vlii<-h 
the  acid  of  the  urine  is  restored,  but  the  effect  of  tlie  meal  still 
continues  to  be  perceptible  in  the  considerable  quantity  of  solid 
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matters  separated  by  the  kidnevB;'  and,  3,  during  sleep,  which 
is  also  a  time  of  fasting. 


T[iiie  i)f  <Li},  I'ric  nritl,   per  lijixi  L'rlc  wid,  per  Iia} 

(mioK  iif  Lliiuld  I'do  nciJ  iitr  huur.     i     graiiuulHilld 

(THnnor  at '2 1'.M.t  iirino.  arfn«. 


4-  7  P.M.,  ulkaltne  tide.         ■       0.40  grain.        i       0,36  grain.        i        0,88  grain. 
9-11     "      ttcidity  restored.  0.18      "  0.13      "  ,         0.84      " 

1-  7  A.M.,  urine" of  sleep.  0.39      "  0.10      "  0.60      " 


It  is  seen  tliat  the  ahsolute  quantity  hourly  secreted  is  three 
times  greater  during  the  period  of  the  alkaline  tide  than  during 
the  otlier  periods;  its  proportion  to  the  total  solids  is  also  very 
sensibly  greater.  Even  its  proportion  to  the  water  of  the  urine 
is'  greater  tlian  at  any  other  period,  though  the  urine  of  sleep 
generally  (under  the  mode  of  life  then  followed)  deposited  amor- 
phous urates  very  copiou.'^ly  after  standing  a  few  hours,  whereas 
the  urine  of  the  alkaline  tide  never  deposited  urates.'  It  is 
further  seen  from  tlie  table  tliat  the  amount  of  uric  acid  has  no 
rehitioTi  to  the  degree  of  aeidity  of  the  urine. 

Professor  Uanke  has  shown  that  neither  sex  nor  age,  nor  the 
height  and  weight  of  the  body,  have  any  decided  relation  to  the 
daily  excretion  of  uric  aci<l.'  The  sea^^on  of  the  year,  and  the 
aninnd  or  vegetable  nature  of  the  food,  have  little  influence, 
provided  the  articles  of  diet  are  equally  i-i<;h  in  nitrogen.  The 
effect  of  exercise  is  uncertain;  soinotinieR  it  increases,  sometimes 
it  ditiiiniNhes  the  uvi(r  acid.* 

Fuili'dofjiivlli/,  it  U  found  that  the  daily  excretion  of  uric  acid 
is  markedly  incrca^ied  iti  tliu  febrile  state,  in  certain  diseases  of 
the  liver,  in  strunious  and  tubercular  sulijccts,  in  rickets,  scurvy, 
and  leukicmia,  and  at1:er  an  attack  of  gout.  On  the  other  hand, 
it  i.s  diminished  during  the  paroxysm  of  gout,  and,  according  to 
Kauke,  after  large  d«ist'S  of  quinine. 

ITrit'  acid  is  nearly  related,  both  chemically  and  physiologi- 
cally, to  urea.  Uric  acid  yields  urea  as  one  of  the  products  of 
its  ilecoin|iositioTi,both  by  artificial  means  in  the  laboratory  and 
within  tin;  animal  body.  Nevertheless,  the  most  exact  observa- 
tions havt.-  failed  to  sliow  that  tliere  is  any  inverse  correspond- 
ence between  the  excretion  of  tlie  two  sub.stances;  usually  urea 
and  uric  acid  increase  and  diminisli  together. 

Climc.ai,  SicNiFic.ANCK  OF  TJiuc  Ai.'Ui. — From  what  has  been 
already  statcil,  it  will  be  readily  conceived  that  the  clinical  in- 

'  .<!■«■  Tiilile.  i>.  .11*. 

'  Tin-  M'viii  (Imvs'  (.'.vpcrinionts  lifro  .'iiMiknn  of  jirf  the  eatno  PGvon  days  which  «re 
tiihiilntod  tit  )>,  't'2 

'  lb<iil><'.  Ait»i'!i''id»ni:  d.  lliinifiiun'  lioini  Mi-nwh^n,  Mniiioh,  1858. 
'  Sfe  I'arke?^,  im  tlio  CfUipiMliuii  iif  the  I'riiie,  ji.  88. 
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tereet  of  uric  acid  in  the  urine  has  not  so  much  to  do  with  the 
variations  of  its  quantity,  whether  absolute  or  relative,  as  with 
its  precipitation  in  the  free  state,  and  the  time  and  place  of  that 
precipitation.  The  circuinstancea  favorable  to  the  precipitation 
of  free  uric  acid  are,  an  acid  reaction  of  the  urine,  and  abeyance 
of  the  conditious  which  determine  the  precipitation  of  uric  acid 
in  combination  (amorphous  urates) ;  these  latter  are  considered 
in  the  next  section, 

A  deposit  of  uric  acid  occurring  some  twelve  or  twenty  hours 
after  emission  has  no  pathological  signification.  Healthy  acid 
urines  usually  deposit  uric  acid  as  a  normal  event  on  long  stand- 
ing. If  the  deposit  take  place  within  three  or  four  hours  after 
emission,  the  circumstance  is  certainly  not  natural;  but  it  is  not 
one  requiring  special  therapeutical  attention;  it  is  frequently 
observed  in  convalescence  from  febrile  complaints,  especially 
articular  rheumatism;  also  in  the  middle  periods  of  chronic 
Bright's  disease,  in  chorea,  in  certain  types  of  diabetes,  and  in 
enlargements  of  the  spleen. 

But  if  uric  acid  be  precipitated  before  the  urine  cools,  or  im- 
mediately after,  it  cannot  fail  to  awaken  apprehensions  that  a 
aimiiai-  event  may  take  place  within  some  part  of  the  urinary 
passages,  and  give  rise  to  the  formation  of  gravel  and  calculi, 
with  all  their  train  of  painful  and  dangerous  consequences.  A 
prophylactic  treatment  is  urgently  called  for  under  such  circum- 
stances, by  which  this  danger  may  be  warded  off.  But  it  will 
be  more  convenient  to  postpone  the  further  consideration  of  this 
important  subject  to  the  sections  which  are  specially  devoted  to 
the  pathology  and  treatment  of  calculous  disorders. 

The  relation  of  uric  acid  to  the  pathology  of  gout  has  been 
studied  with  great  success  by  Dr.  Garrod.  He  has  proved  that 
the  blood  of  a  gouty  patient  is  permanently  surcharged  with 
uric  acid,  and  that  the  acid  is  deposited  in  combination  with 
Boda  in  the  cartilaginous  and  fibrous  tissues  of  the  joints,  and 
becomes  the  cause  of  the  articular  inflammations  which  are 
characteristic  of  gout.  This  unnatural  accumulation  appears  to 
be  due  to  a  defective  power  of  eliminating  uric  acid  in  the  kid- 
neys. The  kidneys  tliemsclves  also  suffer — their  secreting 
tubules  and  the  intertubular  substance  arc  clogged  with  urate 
deposits,  and  the- foundation  is  laid  of  those  atrophic  changes 
which  constitute  one  of  the  most  fatal  forms  of  chronic  Bright's 
Disease.  It  may  be  regarded  as  probable  that  the  defective 
power  of  the  kidneys  to  eliminate  uric  acid  in  gout  arises  from 
a  diminished  alkalescence  of  the  blood,  and  that  the  rational 
correction  of  this  defect  is,  in  addition  to  a  revision  of  the  diet- 
ary, a  steady  exhibition  of  the  carbonates  of  lithia  or  potash  in 
the  intervals  of  the  articular  paroxysms. 
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III.— AMORPHOUS  URATES. 

(St/nojiyma — amorphous  lithatea;  urate  of  ammonia  of  Prout  and  Bird;  urate 
of  aoda  of  Heintx  and  Lehmann;  laUritious  deposit.) 

Naked-btb  Charactbrs.— The  "  amorphous  urate  "  usually 
occurs  as  a  loose,  reddish,  pulverulent  deposit  wholly  devoid  of 
crystallization .  Its  color  is  always  deeper  than  the  urine  from 
which  it  falls;  but  the  color  vanes  extremely  both  in  intensity 
and  tint.  It  may  be  fawn,  orange,  brick-red,  pink,  or  purplish. 
It  commonly  sinks  soon  and  completely ;  more  rarely,  especially 
in  albuminous  urines,  the  precipitate  continues  a  long  while 
diffused  in  the  urine,  giving  it  a  milky  appearance.  If  the  pre- 
cipitation take  place  after  the  urine  has  been  at  rest  in  the  urine 
glass,  a  film  or  bloom  forms  on  the  surface  and  sides,  which  is 
readily  seen  by  inclining  the  glass  to  one  side.  By  this  pecu- 
liarity the  amorphous  urates  may  be  distinguished  from  all  other 
urinary  deposits  by  the  unaided  senses. 

MicRO-CHEMicAL  CHARACTERS.^XJnder  the  microscope  the  de- 
posit is  found  to  be  composed  of  minute  particles  or  granules, 
coarser  or  finer,  and  more  or  less  opaque,  according  to  the  close- 
nesa  of  its  aggregation  (see  Fig.  8). 

Fig.  8. 


>- 
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AmunihoUB  iiiale  ilt>)w9it. 

By  warming  the  urine,  the  amorphous  urate  dissolves;  the 
light-colored  and  looser  deposits  disappear  with  a  slight  heat, 
but  the  deeper  colored  and  denser  ones  require  a  more  elevated 
temperature.  As  no  other  urinary  deposit  disappears  with 
simi>le  heat,  this  circumstance  offers  an  easy  means  of  recog- 
nition. The  amorphous  urate  answers  to  the  murexid  test  for 
uric  acid.    It  is  decomposed  by  the  vegetable  and  mineral  acids 
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(though  ddIt  slowly  in  the  cold  by  tlie  former),  and  uric  acid 
crystHls  lire  deposited,  wliich  niay  be  recognized  under  the  micro- 
scope. The  urates  dissolve  in  the  cautitic  alkalies,  and  in  solu- 
tions of  the  ulkuline  carboniitetn.  Thu^v  possess  an  intense  uflinity 
far  the  brown  and  pink  pigment^  of  the  nriiie,  which  they  carry 
down  witJi  them  wlicn  precipitated;  aud  the  vuriwl  tint«  wliicii 
thev  present  as  deposits  depend  on  ihis  circnmstanee. 

'the  chemical  composition  of  this  deposit  has  been  a  subject 
of  much  dispute.  Prout  and  ]3ir<l  believed  it  to  b«  composed 
of  urate  of  ammonia,  and  it  usually  posses  under  that  name  in 
this  country.  In  Germany  it  is  couinionly  considered  to  Ite 
niuiiily  composed  of  urate  of  soda.  Moix'  recent  obsurvutions 
indicate  that  neither  of  thrsc  views  is  correct :  it  would  appear 
rather  that  the  amorphous  urates  have  not  a  tixed  and  constant 
composition,  but  vary  considerably  in  different  suraplcB.  In  all, 
however,  uric  acid  is  combined  with  several  bases — potash,  soda, 
ammonia,  and  lime;  and  thi»  is  the  special  chemical  character- 
istic of  the  deposit,  that  it  is  composed  of  mixed  urates.  .Some- 
times one  baae  and  sometimes  another  prepondenites.  The 
proportion  of  uric  acid  in  the  deposit  is  very  lar^,  but  not  con- 
stant. Scherer  found  a  little  over  80  per  cent. ;  Dr.  Bonce  Joues 
over  90  per  cent.  This  proportion  is  about  twice  as  much  as  is 
necessary  to  form  acid  unites  (biurates)  with  the  bases  present; 
so  that  about  one-half  of  the  uric  acid  is  loosely  united  with  the 
binrates  to  form  the  deposit,  which,  therefore,  rc-sembles  in  its 
chemical  coustitulioD  the  quadroxalate  of  potash.  The  loosely 
combined  uric  acid  can  bet^eparaled  from  the  associated  hiiirates 
by  simply  treating  the  deposit  with  warm  water,  or  by  repeatedly 
washing  it  on  a  filter  with  cold  water. 

L>r.  B.  Jones  found  potash  the  ruoat  abundant  base,  next 
ammonia,  and  last  soda,  as  the  following  table  of  bis  analyses 
shows:' 

nut  wialyrfa      Seami  lUialjdii. 


Vnc  B<Kd  . 
Pi'lB-wiiiin 
Anim'itiium 
Sodium 


'MM 
8.16 

l.ll 


01. OS 
1.87 


Hassall  and  Hchercr  always  found  lime  in  not  inconsiderable 
quantity.  Dr.  Bcnce  Junes  succeeded  in  producing  artificially 
exact  counterparts  of  the  amorphous  urates  both  with  potasn 
aud  soda. 

The  precipitation  of  the  amorphous  urates  depends  on  a  con- 
junction of  the  following  conditions:  an  acid  reaction,  low 
temperature,  and  uoricentratioii  of  tlie  uriue.    Tbe  ttceurreucc 

'  6m  a  1»per  bv  Dr.  B«ncc  Junes  in  the  JournsI  of  llw  Obcmlcil  Sod«tv, 
Jim*.  ISOS. 
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of  this  deposit  is  a  sure  sign  of  an  acid  reaction ;  and  the  more 
acid  the  urine,  the  more  liable  is  it  to  dei)Osit  the  amorphous 
urates.  A  drop  of  acetic  or  nitric  acid  will  frequently  deter- 
mine at  once  the  precipitation  of  the  amorphous  urates  in  a 
previously  clear  urine.  The  effect  of  temperature  is  very 
marked :  and  on  cold  winter  mornings  the  urine  voided  on 
getting  out  of  bed  generally  becomes  turbid  from  precipitated 
urates  a  few  hours  atter. 

The  amorphous  urate  deposit  is  not  a  sign  of  excessive  secre- 
tion of  uric  acid  by  the  kidneys ;  it  indicates  rather,  that  its 
proportion  to  the  water  of  the  urine  is  excessive.  Urines  of  a 
high  density,  provided  their  reaction  be  acid  and  the  tempera- 
ture low,  usually  deposit  urates  in  healthy  persons.  There  is 
this  difference  between  the  conditions  favorable  to  the  deposit 
of  free  uric  acid  and  of  the  amorphous  urates — that  a  high 
density  or  (concentration)  favors  the  latter,  and  a  low  density 
(or  dilution)  favors  the  former.  On  a  comparison  of  the  densi- 
ties of  a  large  number  of  urines,  depositing  respectively  amor- 
phous urates  and  free  uric  acid,  I  found  the  mean  sp.  gr.  of 
the  former  1027,  and  of  the  latter  1021.  It  is  familiarly  observed 
that  a  urine  which  throws  down  urates,  will  begin  to  deposit 
free  uric  acid  a  few  hours  after,  when  it  has  become,  quoad  uric 
acid,  less  concentrated. 

The  doiieal  significance  of  a  urate  deposit  can  be  appreciated 
only  after  due  consideration  of  the  above  physical  and  chemical 
conditions  of  its  occurrence  in  the  physiological  state.  I  have 
already  stated  that  no  conclusion  as  to  excessive  elimination  of 
uric  acid  can  be  drawn  from  the  occurrence  of  the  urate  deposit. 
It  has  also  been  shown  in  a  previous  page,  that  during  the 
absorption  of  food,  and  the  flow  of  the  alkaline  tide,  the  excre- 
tion of  uric  acid  is  at  its  maximum,  though  the  urine  at  this 
Scriod  very  rarely  deposits  urates,  owing  to  the  depression  or 
isappoarance  of  its  aeiditj' :  and  conversely,  that  after  long 
fasting  tlie  urine  is  very  apt  to  deposit  urates,  because  it  is  then 
concentrated  and  highly  acid,  though  the  hourly  rate  of  excre- 
tion of  uric  acid  is  then  at  its  lowest  ebb. 

A  deposit  of  amorphous  urates  nia^'  be  regarded  as  having 
either  a  physiological  or  a  i)athological  signification.  Phym- 
loqicalb/,  a  urate  deposit  may  l)o  expected  after  profuse  sweating, 
violent  exercise,  prolonged  abstinence  from  food  and  drink,  and 
in  colli  weather.  Under  these  circumstances  the  deposit  is 
occasional,  and  its  color  usually  fawn  or  brownish.  Pathologically, 
the  most  common  determining  cause  of  the  precipitation  of  the 
amorphous  urates  is  the  febrile  state.  Even  a  slight  degree  of 
pyrexia,  as  in  a  common  cold,  is  usually  accompanied  with  a 
urate  deposit. 

The  frequent  or  constant  occurrence  of  a  brownish  or  red 
urate  deposit  without,  or  with  only  a  feeble  degree  of  pyrexia. 
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18  a  circumstanpc  to  awaken  auspicions  of  some  serious  orgnnie 
ditwuEfL';  hut  the  iiiUicalioii  in  uioitj  goueral  tbau  epedal.  Or- 
^nnitr  (lit^oaHi-  of  t)io  luti^,  lieai-l.  livc-r,  i*pl(M!ii,  or  any  othpr  |»art, 
attcntlcU  uttti  etuiK'iHtiun  iitul  wutjtv  oi  llic  t'liufueif,  ii  tictuutly 
Qc  com  pan  led  with  aintntlaiit  det-p-colureil  tiratt;  dupOHit. 

Functional  (lernnjxonK-nts  of  the  di^stivc  organs  arc  fliso 

fencrallj'  acconipaniwi  by  pule  urate  depo«it8  m  the  unno. 
heir  nccurrenoc  dejicndH,  in  many  cases  ot  Icflst,  as  Mr.  B. 
J(iiiei<  ))a9  indicated,  on  a  connection  between  llio  reaction  ot 
tht;  iiiuctMiH  iiivinhrane  of  tlic  Btomaeli  and  that  of  the  urine. 

Thicatmknt. — Frtmi  what,  hits  ln'oii  htattid  of  the  determining 
conditions  of  the  amorphous  urate  deposit,  it  is  cvideiil  that  it 
soldom  requires  direet  trealineiit.  Its  iudioalionB  ai*ti  of  more 
service  in  aiugnoei)§  and  prognosis  than  in  therapeutics.  Some- 
tinu'R  the  perwistence  of  u  nmte  deposit  (iccujiions  such  alarm  to 
the  patient  that  it  may  serve  a  jjood  purpose  to  cause  it  to  dis- 
appear, tliougli  no  really  curative  end  niav  he  gained  thereby. 
This  is  easily  and  harndeusly  etl'ected  by  a  lew  two-scniple  doses 
of  citrate  of  pota«h,  When  this  direct  purpose  i»  not  aimed  at, 
the  treatment  must  he  directed  to  the  removal  of  the  eondition 
causing  the  deposit. 


Fto.  8. 


IV.— CRTflTALLINK  URATES. 

TTrale  of  soda  and  urate  of  ammonia  are  dometimes  deposited 
separately  In  urine,  in  the  oryt^talline  fornix  and  under  circura- 
dtftnces  wholly  liiftcrcnt  from  those  which  determine  the  pre- 
cipitation of  the  amorphous  urates. 

Urate  uf  Soda. — Urate  of  soda  is  familiarly  known  as  a  con- 
stituent of  gouty  concretions.  When  the  point  of  a  lancet  is 
thrUBt  into  one  of  the  yellowish-white  nodulcit  so  coninion  ou 
the  ears  of  gouty  persons,  a  whitish 
mortar-like  nuiiter  c.-capes.  which,  un- 
der the  microscojif,  is  reeolved  into 
myriads  of  long  delicate  needles,  ar* 
ranged  into  bundles  or  stars,  or  lying 
separately  (Fie.  (t,  a  a). 

Tlicwe  aeicular  forms  are  never  de- 
pot-ited  fipoiitaneonsly  in  the  urine: 
out  they  nniy  he  rcudily  prwluced  by 
abiding  u  little  liquor  iiodffi  to  tlio  eom- 
mon  amorphous  urale,in  a  walch-glass, 
and  allowing  the  Holution  so  formed  to 
concentrate  liy  evaporation  in  the  air 
(Fig.  9,  A  6). 

Urate  of  soila  is  a  eoinparativelv 
rare  epontancous  deposit  in  urine.     It 


if 


eimt*  at  K>U. 


aaim  to  the  aKMliiuba  unUiu  iIt|iulL 
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occurs,  however,  oceaBionally  in  gout,  and  in  the  febrile  state, 
especially  in  children.  It  forms  a  whitish  or  yellow  sediment, 
which  sinks  rapidly;  it  is  associated  with  an  acid  reaction  of  the 
urine,  and  is  frequently,  if  not  generally,  deposited  in  the  bladder 
before  the  emission  of  the  urine.  In  this  respect  it  differs  from 
the  amorphous  urate,  which  is  never  deposited  until  the  urine 
has  cooled. 

Under  the  microscope  the  spontaneous  deposit  of  urate  of  eodft 
exhibits  irregular,  opaque,  globular,  and  lumpy  masses,  from 
which  project  spiny  crystals,  sometimes  straight,  sometimes 
variously  curved  {see  Fig.  10). 

The  occurrence  of  this  deposit  in  the  febrile  complaints  of 
infants  and  children  probably  depends  on  the  urine  being  exces- 
sively scanty  and  concentrated  and  long  detained  in  the  bladder. 
Its  appearance  in  such  cases  is  temporary,  and  ceases  on  the 
reestablishraent  of  the  flow  of  urine.  The  annexed  drawing 
(Fig.  10)  was  made  from  a  deposit  voided  by  a  little  child  of 
three  years.  The  child  was  suffering  from  severe  infantile  re- 
mittent, and  no  urine  had  been  passed  for  two  days.  While  I 
was  examining  the  abdomen,  the  child  cried,  and  the  urine  began 
to  flow.  The  first  portions  were  turbid  and  of  a  gamboge-yellow 
color,  and  contained  the  spiny  masses  here  delineated;  after 
about  an  ounce  of  this  bad  come  away,  several  ounces  of  clear 
high-colored  acid  urine  followed. 

ClinicaUt/,  this  deposit  derives  its  chief  importance  from  the 
circumstance  that  it  is  precipitated  within  the  urinary  passages. 

The  spiny  crystals  irritate  the  mucous 
Fi"- 10'  membrane  of  the  bladder  or  urethra; 

and  the  latter  canal  may  even  be 
blocked  up  by  impaction  of  masses  of 
tlie  de]iosit.  It  may  also  form  a  nucleus 
around  which  calculous  matter  may 
hereafter  aggregate.  The  great  com- 
parative frequency  of  vesical  calculi  in 
children  is  not  improbably'  owing  to 
the  wcurrence  of  this  deposit  in  the 
numerous  fugitive  febrile  ■  attacks  to 
wliic;h  children  are  subject.' 
Ho.t,H.b..«.o«,.i,orun....,.fH-L.,         v^j^Ty^  OF  A.MMONIA.— When   urlne 

•pQDlikn<'i>ui>lviie|M.i>.|ii"i  fn'iii  llir'iiniii'       ,  ,  .... 

ofBchii.i.  becomes   strongly    animfunaca),    it    is 

liable  to  precipitate  urate  of  ammonia, 
in  addition  to  the  mixed  phosphates  which  are  necessarily 
deposited  under  those  circumstances.     The  urate  of  ammonia 

'  The  ciirrectiicsfr  of  this  conjectiirt'  ii  fully  buriifi  mit  by  the  researches  of  Dr. 
Vandyke  Ciirter  on  the  Slructun,'  und  Formnlion  of  Urinary  Cnlculi.  Ue  found 
tliat  umtos  foniipd  the  chief  jmrt  "f  the  nucleus  in  tlio  imijority  of  urinary  calculi. 
(On  the  Micri«coj)ic  ytrui/ture  of  Urinary  Calculi,  Jjond.,  1873. ) 
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has  usually  a  dense  white  color;  but  I  have  known  it  possess  a 
beautiful  violet  hue. 

Two  forms  are  seen  under  the  microscope.     The  most  com- 
mon are.  spheres  and  globular  masses,  which  appear  almost 
black  by  transmitted  light,  owing  to 
their   opacity  (see  Fig.  11,  a).     These  Fio.  ii. 

spheres  are  easily  obtained  by  leaving  a 
uriue  containing  the  amorphous  urate 
to  stand  in  the  air  until  it  becomes 
ammoniacal.    The  second  form  (6)  oc- 
curs as  very  minute  slender  dumb-bells : 
these  generally  lie  singly;    or  two  lie 
athwart  each  other  so  as  to  form  a  cross ; 
or  three  are   united   so  as  to  form  a 
rosette.      They   become    coarser    and 
larger  with  long  keeping  of  the  urine. 
This  deposit  has  no  special  clinical  sig-       iiun-i  r„uN».iii.i  ^,..ijuu,-..ii.i)- 
nijicance;    its  occurrence  is  merely  an     "'■'*"""'■  "-  T'Tl^^'  "'"'"''" 
incident  m  the  ammoniacal  decomposi-     i,«,ttc». 
tion  of  the  urine.     It  is  a  frequent 

ingredient  of  the  secondary  phosphatiu  crust  which  invests 
urinary  calculi  in  the  later  periods  of  their  growth  (see  TTro- 
lithiasis). 

v.— OXALATE  OF  LIME. 

[Oxnluria ;  oxalic  ftcid  diathesis.) 

Nakbu-eye  Characters. — A  deposit  of  oxalate  of  lime  is 
usually  very  scanty,  and  looks  like  a  slight  cloud  of  mucus. 
Owing  to  this,  and  its  colorlessness,  it  seldom  attracts  the  atten- 
tion of  a  patient.  If,  however,  the  urine  be  transferred  into  a 
urine-glass  immediately  after  emission,  as  is  usually  practised  in 
hospital  wards,  the  following  appearances  are  produced,  which 
are  sufficiently  characteristic  to  enable  the  observer  to  recognize 
the  deposit  with  certainty  by  the  unaided  eye.  The  sides  of 
the  glass  are  seen  to  be  traversed  by  very  numerous  tine  lines, 
running  in  bands,  transversely  or  obliquely,  giving  an  appear- 
ance as  if  the  glass  were  finely  scratched.  This  appearance  is 
due  to  the  crystallization  of  the  oxalate  on  the  tine  lines  or 
inequalities  left  after  cleaning  the  ghiss  by  towelling.  The 
subsided  portion  is  equally  peculiar;  it  consists  of  two  parts — 
a  soft,  pale  gray,  mucous-looking  sediment,  occupying  the  bot- 
tom of  the  vessel,  and  overlying  this  a  snow-white  denser  layer 
with  an  undulating  but  sharply  limited  surface.  The  only  other 
substance  which  crystallizcB  in  lines  on  the  sides  of  the  glass  is 
uric  acid;  this  is  easily  discriminated  by  the  greater  coarseness 
of  the  lines  and  their  more  or  less  brown  color. 
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Micro-chemical  Characters. — Oxalate  of  lime  occurs  in  very 
minute  crystals,  the  largest  only  appearing  to  the  naked  eye 
as  sparkling  points.  Two  forms  are  met  with.  The  most 
common  are  octahedra,  greatly  shortened,  or  flattened,  in  one 
direction.  The  crystals  present  different  appearances  according 
to  the  side  on  which  they  lie.  Commonly  they  rest  on  their 
short  axis,  and  appear  as  squares  crossed  diagonally  by  a  pair 
of  lines  (Fig.  12,  a).    As  they  roll  over  in  the  fleld  of  the  micro- 

Fn;.  1L\ 


DMiliitr  'if  liiiK-.     CI.  h,  e.  I  lultiliuilru  in  vurinui-  |<<»iti<>u-i ;  d.   rNnimlila  : 
(',   I'vruitiiil"  with  iiilrriviiinj;  »|iihiv  lairH''. 

scope,  they  assume  various  forms — lengthened,  pointed  octa- 
hedra, crossed  parallelograms,  etc.  {h,  c).  Sometimes  half-crystals 
are  seen — four-sided  pyramids  on  a  square  base  (d);  and  some- 
times two  such  pyramids,  instead  of  being  united  by  their  bases 
to  tbrm  the  ordinary  octahedron,  are  separated  by  a  short  square 
prism  (e).  The  second  form  of  oxalate  of  lime  is  that  of  dumb- 
bells and  minute  ovoids  and  circles  (Fig.  13).  The  different 
appearances  are  produced  by  the  different  postures  assumed  by 
the  objects ;  and,  as  they  roll  over  in  the  iield  of  the  microscope, 
the  dumb-bell  is  seen  to  change  to  an  ovoid  or  circle,  and  vice 
versCi.  Their  real  shape  is  that  of  an  oval  or  circular  disk,  with 
rounded  margins,  and  a  depression  itk  the  centre  ou  either 
face. 

The  dumb-bells  are  probably  identical  in  composition  with 
the  octahedra.  Dr.  Bird,  in  his  later  editions,  expressed  a  doubt 
on  this  point,  on  the  ground  of  their  difterent  behavior  with 
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polarized  light,^  and  suggested  that  they  consisted  of  oxalurate 
of  lime.  Schunck  has  recently  shown  that  oxalurate  of  amtnouia 
may  be  found  in  normal  urine.*  If  this  prove  to  be  universally 
true,  it  would  atibrd  an  easy  explanation  of  the  frequent  occur- 
rence of  oxalate  of  lime  in  urine.     The  precipitation  of  oxalate 


Fio.  u. 


/  6^  ;^  ■•■'  -  ft  0-9^\ 


llunil>-lvlli  uiiil  iiviiiiki  of  ■ixitliilf  iif  llmv. 


of  liuie  as  dumb-bells  depends  on  sorao  physical  condition  which 
interferes  with  the  ordinary  crystallization.  Very  frequently 
urine  depositing  dumb-bells  contains  little  masses  of  viscid 
mucus;  and  it  seems  probable  that  a  certain  viscidity  of  the 
urine  is  essential  to  this  globular  precipitation.' 

Oxalate  of  lime  is  insoluble  in  alcohol,  ether,  water,  and  the 
vegetable  acids;  but  it  dissolves  readily  in  the  mineral  acids. 
The  urine  depositing  it  is  usually  high-colored  and  acid;  very 
rarely  neutral  or  faintly  alkaline;  and  never,  so  far  as  I  have 
seen,  freely  alkaline.  Oxalate  of  lime  is  often  conjoined  with 
uric  acid  and  the  amorphous  urates ;  much  more  rarely  with  the 
stellar  phosphate  of  lime, 

Pkoduction  and  Occurrence. — The  frequent  occurrence  of 
oxalic  acid  in  the  urine  tiirinot  be  a  matter  of  surprise  when  it 
is  remembered  that  it  differs  from  carbonic  acid — one  of  the 


'  Thudichum  Mates  that  octalicdra  cf  iixiiliite  "f  liiiif!  <lo  pi>lnrize  lifjlit,  mid 
that  there  ia  no  ruaflon  lo  bolievu  that  ihe  diinib-liells  dilt'cr  from  llii-iii  in  (.■<iiii|><i- 
sition. 

'  Proceedinps  of  Roy.  Soc,  18<i7. 

•  The  iirecipitjition  of  cnrl>iir)utc  of  lime  in  splieros  and  oloso  diimb-belU  in  the 
viscid  unne  of  thti  horse  i."  nii  cxumplo  uf  tlip  f.tmi-  kind,  Mr.  lliiincv  hiis  shown  n 
much  wider  application  i>f  the  same  priiicijili^  in  tliu  calcillnitions  which  tukp  place 
naturally  in  the  hard  tissuM  of  thf  b.idy.     See  Mod.-Ciiir.  Itov.,  vol.  xx.  p.  4.M. 
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chief  final  products  of  the  disintegration  of  the  tissues — only  in 
possessing  half  an  atom  less  of  oxygen.  It  constituteB  probably 
one  of  tli^e  penultimate  stages  in  the  series  of  decompositions 
through  whicli  the  effete  tissues  pass  preparatory  to  their  final 
exit  from  the  body.  A  large  number  of  substances  which  occur 
in  the  body  (uric  acid',  creatin.  fats,  starch,  sugar,  etc.)  can  be 
made  to  yield  oxalic  acid  in  the  laboratory;  and  it  is  highly 
probable  that  a  similar  change  occurs  in  the  living  economy. 
With  regard  to  uric  acid,  this  lias  been  positively  ascertained  by 
Woliler;  and  Dr.  Garrod  has  succeeded  in  showing  that  oxalic 
acid  is  present,  sometimes  at  least,  in  the  blood. 

It  is  therefore  easy  to  understand  how  oxalic  acid  should  exist 
in  urine;  also  that  it  may  be  partly  derived  from  the  blood  and 
appear  in  the  urine  at  the  moment  of  secretion,  and  partly  he 
produced  after  the  urine  is  secreted  by  conversion  from  uric 
acid.  Dr.  Owen  Eees  has  nevertheless  expressed  his  strong 
disbelief  in  the  existence  of  oxalate  of  lime  in  the  blood,  appar- 
ently on  the  ground  of  the  chemical  difficulty  in  conceiving  that 
oxalate  of  lime,  from  its  insolubility,  could  exist  dissolved  in  the 
blood ;  he  contends  that  all  the  oxalate  of  lime  found  in  urine 
is  produced  from  uric  acid  after  separation  from  the  blood.' 
These  theoretical  objections,  however,  do  not  avail  against  the 
positive  tact,  that  oxalic  acid  and  its  compounds,  even  the  in- 
soluble oxalate  of  lime,  pass  through  the  blood  into  the  urine 
when  introduced  into  the  stomach.  Wbhler  found  that  oxalic 
acid  given  to  dogs  caused  oxalate  of  lime  to  appear  in  the  urine. 
Piotrowsky  confirmed  these  results  by  experiments  on  himself. 
He  took,  in  dividecl  doses,  from  80  to  100  grains  of  oxalic  acid 
in  the  course  of  about  six  hours,  and  found  that  from  8  to  14 
per  cent,  appeareil  in  tlie  urine  as  oxalate  of  lime,  mixed  with  a 
little  alkaline  oxalate.  Similar  results  were  obtained  with  the 
oxalate  of  soda.  When  the  insohil>U'  oxalate  of  lime  was  taken 
in  the  same  doses,  vt-ry  niucli  less  of  it  appeared  in  the  urine; 
still  about  1.1  per  cent,  could  be  recovered.^ 

Clinical  SniNirir'ANi'K. — Distinction  must  be  made  between 
slight  occasional  deposits,  and  large  quantities  occurring  per- 
sistently. In  the  former  case,  it  cannot  be  said  positively  that 
there  is  any  departure  from  the  normal  state,  seeing  that  oxalic 
acidirt  in  all  proliability  a  natural  constituent  of  urine;  at  least,  it 
is  constantly  found  in  the  urine  of  perfectly  healthy  individuals. 

Hut  when  the  deposit  is  roiistun/  mul  lartjr,  an  abnormal  state 
nmst  be  recognized  to  exist:  and  we  are  called  upon  to  con- 

'  "On  (.'iilinilniis  I)i.-pii.=c"     Crnrniiiiu  l-rtLurcs  f-T  IH'ifi,  \\\.  '1  t-t  se<|, 
'  Anliiv   r,   I'hvsi-.l.  Hcilk  ,  18.'>7,  p.  122.     Dr.    Lc«na  an.!   IJr.  Dyco  Duck- 
wort  li  li«vt'iii-m  liniiid  lliiLt  tiikinir^iij  tif  iiint'-w»lpr  nr  ni;rfiin  of  iixHlicHcid  ctuigpd 
uxiilutc  111'  liiii(*  ory-tiils  t-i  njipi'ur  in  the  urino  nf  lieBltliv  in-rsnnw.     St.  Barthol, 
n.isp.  1U'[).,  18fiii,  "[>.  Hit):  iind  .Metl.  Tinif;*  and  Gnz.,  1867,  I.  2\9. 
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aider  what  jiatbolugical  signilicance  it  may  have,  and  whether  it 
supplies  any  indications  for  treatment. 

Tlie  most  obvious  inference  is,  that  there  exists  in  sueli  a  case 
a  liability  to  the  formation  of  an  oxalate  of  lime  calculus.  This 
point,  and  the  preventive  treatment  to  be  followed,  will  be  con- 
sidered in  the  section  on  calculous  disease. 

But  a  much  wider  significance  has  been  given  by  some  authors 
to  oxalate  of  lime  deposits ;  and  a  certain  group  of  symptoms 
which  are  alleged  to  accompany  these  deposits,  has  been  erected 
into  a  distinct  pathological  state  under  the  name  of  the  oxalic 
acid  diathesis.  Dr.  Prout  was  the  first  to  promulgate  this  view; 
and  he  has  been  followed  by  Dr.  Bird  and  Dr.  Begbie.  Dr.  Bird 
gives  the  following  account  of  the  symptoms  which  accompany 
oxaluria:  "They"  (the  patients)  "are  generally  much  emaci- 
ated, excepting  in  slight  cases,  extremely  nervous,  painfully 
susceptible  to  external  impressions,  often  hypochondriacal  to  an 
extreme  degree,  and  in  very  many  cases  labor  under  the  im- 
pression that  they  are  about  to  fall  %'ietim8  to  consumption. 
They  complain  bitterly  of  incapability  of  exerting  themselves, 
the  slightest  exertion  bringing  on  fatigue.  Some  feverish  excite- 
ment, with  the  palms  of  the  hands  and  soles  of  the  fieet  dry  and 
parched,  especially  in  the  evening,  is  often  present  in  severe 
cases.  In  temper  they  are  irritable  and  excitable;  in  men  the 
sexual  power  is  generally  deficient  and  often  absent.  A  severe 
and  constant  pain,  or  sense  of  weight  across  the  loins,  is  gen- 
erally a  prominent  symptom,  with,  often,  some  amount  of  irri- 
tability of  the  bladder.  The  mental  faculties  are  generally  but 
slightly  affected,  loss  of  memory  being  sometimes  more  or  less 
present."    ("  Urinary  Deposits,"  5th  ed.,  p.  251.) 

This  train  of  symptoms  is  familiar  enough  to  every  prac- 
titioner: and  the  occurrence  of  oxaluria  in  such  cases  is  un- 
doubtedly common  enough  ;  but  these  symptoms  may  be  present 
in  typical  completeness  without  oxaluria,  and  conversely  oxaluria 
may  exist  in  its  highest  intensity,  and  even  go  on  to  the  forma- 
tion of  a  mulberry  calculus,  without  evoking  any  of  the  above- 
mentioned  symptoms.  Every  one  who  has  had  experience  in 
calculous  disorders  cannot  have  failed  to  observe  that  the  sub- 
jects of  mulberry  calculus,  especially  children,  are  not  unfre- 
quently  in  the  enjoyment  of  blooming  health  so  long  as  no  local 
irritation  lias  been  set  up  by  the  concretion.  It  will  also  not 
fail  to  be  remarked  that  the  symptoms  attributed  to  oxaluria 
are  almost  identical  with  those  attributed  to  spermaforrlin-a. 
Disturbed  equilibrium  and  loss  of  tone  of  tlie  nervous  system, 
with  symptoms  (more  or  less  intense)  of  impaired  digestion,  are 
unfortunately  a  too  common  resultant  of  the  intense  activity  of 
mind  and  body,  and  the  trying  wear  and  tear  of  mo<lern  life: 
ahd  both  physician   and  patient  are  naturally  anxious  to  find 
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some  material  alteration  to  account  for  a  condition  which  is 
sufficiently  serious,  and  which  is  remarkable  for  its  want  of  defi- 
nition. The  patient  often  fixes  on  some  derangement  of  the 
sexual  function,  generally,  in  these  times,  on  spermatorrhcea, 
under  the  inspiration  of  unscrupulous  publications  too  widely 
circulated  among  the  curious  public ;  or  on  heart  disease,  coo- 
sumption,  or  gravel.  The  physician  is  able  hy  means  of  phy- 
sical examination  to  set  aside  these  more  open  delusions,  but 
falls  himself  into  the  trap  of  his  own  ingenuity,  and  is  only 
more  elaborately  wrong  than  his  patient.  He  finds  crystals 
of  oxalate  of  lime  in  the  urine,  and  persuades  himself  that  he 
has  discovered  the  first  link  in  the  chain  of  consequences.  It 
may  be  much  questioned  (and  I  certainly  see  no  necessity  for 
such  a  supposition)  whether  there  he  any  morbid  condition  ante- 
cedent to  the  plain  symptoms  of  the  case,  namely,  an  overtasked 
and  disturbed  nervous  system,  and  a  mismanaged  and  deranged 
digestion. 

The  facts  and  considerations  which  lead  to  the  above  reflec- 
tions are : 

1.  Intense  oxaluria  may  exist  persistently  without  evoking 
the  group  of  symptoms  attributed  to  tbe  oxalic  diathesis. 

2.  This  group  of  symptoms  may  exist  in  typical  development 
without  the  occurrence  of  deposits  of  oxalate  of  lime  in  the 
urine. 

3.  The  most  varied  morbid  states  are  found  to  coexist  with 
oxaluria.  I  have  been  in  the  habit  for  many  years  of  noting 
the  symptoms  and  pathological  states  of  those  patients  in  the 
Mancheeiter  Infirmary  who  had  pronounced  oxalate  of  lime  de- 
posits. Five  out  of  every  nix  oxliibitcd  none  of  the  symptoms 
attributed  to  oxaluria.  Almost  every  variety  of  disease  was 
occasionally  found  associated  therewith.  The  following  esj)e- 
cially  were  observed:  clironitr  phthisis,  cardiac  afft'ctions,  em- 
physema with  chronic  bronchitis,  chronic  rlieuniatism,  antemia, 
hemiplegia,  malignant  disease  of  the  liver  and  stoinacb,  chronic 
vomiting,  and  cirrhosis. 

I  am  strongly  convinced,  that  oxaluria  arises  from  a  variet}' 
of  conditions — many  of  tliem  not  acconijianicd  by  appreciable 
departures  from  health — in  wliich  tlie  assiinilatit)n  of  food  or 
the  disintegration  of  the  tissues  goes  on  imperfectly;  and  that 
it  is  inipossilde  to  assign  any  constant  ti-ain  of  symptoms  as  tbe 
caiisi;  or  the  eotisequence  of  oxaluria.  At  tbe  most,  oxaluria 
is  only  one  in  a  long  list  of  symptoms,  and  one  of  the  least 
sign  iii  cant. 

Ueneke,  who  has  subjecteil  this  <]Ucstion  to  an  elaborate  exami- 
nation, both  in  the  way  of  ex|icritncrit  and  observation,  has 
formulated  the  following  propositions,  which  appear  to  me  to  be 
well  founded : 
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1.  Oxalaria,  a  condition  which  accompanies  the  lighter  or 
severer  forma  of  illness,  has  its  proximate  cause  in  an  impeded 
metamorphosis — that  is,  in  an  insufficient  activity  of  that  stage 
of  oxidation  which  changes  oxalic  acid  into  carbonic  acid. 

2.  Oxalic  acid  has,  if  not  its  sole,  its  chief  source  in  the  azo- 
tized  constituents  of  the  blood  and  food;  everything,  therefore, 
which  retards  the  metamorphosis  of  these  constituents  occasions 
oxaluria. 

3.  Such  a  retardation  of  the  metamorphosis  of  the  azotized 
constituents  of  the  blood  may  be  determined  by  the  following 
causes : 

a.  Abuse  of  azotized  articles  of  food  (direct  retardation). 
6.  Abuse  of  saccharine  and  starchy  articles  of  food  (indirect 
retardation). 

c.  Insufficiency  of  the  red  blood-corpuscles  and  (eventually) 
diminished  oxidation. 

d.  Insufficient  enjoyment  of  pure,  fresh,  ventilated  air. 

e.  Organic  lesions  which  in  any  way  impede  respiration  and 
the  circulation  of  the  blood. 

/.  Conditions  of  the  nervous  system  which  bear  a  character 
of  depression,  whether  these  arise  primarily  from  mental  de- 
rangement or  from  pathological  states  of  the  blood. 

4.  Excess  of  alkaline  bases  in  the  blood,  which,  as  numerous 
observations  tend  to  show,  plays  an  important  part  among  the 
etiological  conditions  of  oxaluria;  and  it  is  not  improbable  that 
an  increased  production  of  lactic  and  butyric  acids  in  the  diges- 
tive canal,  consequent  thereupon,  impedes  the  development  of 
the  red  blood-corpusclea,  and  thereby  generates  that  chlorotie 
state  which  so  often  oceasionp  and  accompanies  oxaluria. 

5.  Catarrhal  conditions  of  the  intestinal  mucous  membrane, 
in  case  they  are  accompanied  by  oxaluria,  liave  at  most  only 
a  common  source.  They  may  determine  oxaluria  by  causing 
deranged  digestion,  but  cannot  be  considered  as  its  proximate 
cause.' 

Treatment. — After  the  foregoing  reasoning  and  conclusions, 
it  is  scarcely  necessary  to  say  that  oxaluria  does  not,  in  the 
opinion  of  the  present  writer,  furnish  special  indications  for 
treatment;  nevertheless  it  will  be  found  that,  apart  from  the 
existence  of  organic  disease,  the  conditions  most  frotjuently 
found  associated  with  oxaluria,  varied  as  they  arc,  call  tor  a  toler- 
ably uniform  therapeutical  action.  They  demand  a  rjuickening 
of  the  oxidation  processes,  and  a  careful  regulation  of  tla-  diet. 
The  skin  should  be  encouraged  to  activity  by  systematic  use  of 
cold  sponging,  friction  of  the  skin  with  flesh-bruslics,  wearing 

'  Zur  EntwicklnnesgPscliichlG  d.  Oxuliirii',  I'V  F.  \V  Bcnckc.  (Miitiniren, 
1862. 
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of  flannel  vests  and  drawers,  regulated  exercise  in  the  open  air 
— if  available,  horae  exercise.  Many  of  the  cases  yield  only  to 
repeated  change  of  air;  the  bracing  atmosphere  of  upland  and 
sea-side  localities  generally  suits  the  best.  It  will  often  be  found 
advantageous  to  withdraw  for  a  time  the  use  of  tea  and  cotiee, 
and  to  substitute  milk;  or  if  this  prove  heavy,  milk  mixed  with 
one-fourth  of  lime-water.  The  diet  should  be  judiciously  com- 
pounded of  due  proportions  of  animal  and  vegetable  substances 
— diminishing  the  one  or  the  other  group  of  aliments  according 
to  the  ascertained  idiosyncrasy  of  the  patient.  He  must  be 
cautioned  against  heavy  meals,  and  trained  to  partake  more 
moderately  of  four  meals  a  day.  Digestion  may  be  promoted 
by  the  administration  of  the  mineral  acids  in  light  bitter  infu- 
sions, or  by  small  doses  of  the  bicarbonate  of  potash  in  the  same 
combination.  It  is  not  easy  to  determine  beforehand  which  of 
these  opposite  medicaments  will  prove  most  grateful  to  the 
stomach.  The  rule  of  choice  is,  to  administer  the  acid  when 
the  dyspeptic  symptoms  point  to  an  atonic  state  of  the  organ 
and  of  the  body  generally,  and  the  alkali  when  the  signs  point 
to  gastric  and  general  irritation. 

VI.— CYSTINE  (CjHiNSOJ. 
[Sifiiuiit/nt — ryttic  oxiile.) 

Cystine  or  cystic  oxide  is  a  crystalline  bod3'  of  great  rarity, 
which  is  found  only  under  certain  abnormal  conditions  in  the 
bodies  of  animals.  Hitherto  it  has  been  detected  with  certainty 
only  in  man  and  the  dog.  Oloetta  asserts  that  he  found  it  once 
in  the  kidneys  of  an  ox. 

t'ystine  was  discitvered  by  Wollaston  in  1805,  in  a  urinary 
(^aluulus  whicli  was  maitdy  composed  of  it.  Since  that  time  a 
considerable  number  of  cystine  calculi  have  been  found  in  dif- 
ferent parts  of  Europe  and  America;  but,  as  compared  with 
other  urinary  concretions,  tiiis  is  one  of  the  most  rare. 

As  a  urinary  de|>osit,  cystine  has  been  even  less  frequently 
met  with  tlian  as  a  calculus;  and  as  nothing  is  known  touching 
the  organic  processes  and  constitutional  states  in  which  cystine 
is  ])roduced,  the  clinical  interest  attaching  to  it  is  for  the  most 
jiart  continetl  to  its  manitcstatinns  as  gravel  and  calculus.  A 
number  of  cases  have,  however,  been  observed  where  cystine 
existed  simply  as  a  urinary  deposit,  or  dissolved  in  the  urine.' 

'  Xifinatin  {Deutscli.  Arcli.  f.  kliti.  Mi-dicin,  IJd.  xviii.  p.  1V2\  has  collected  52 
crt^t'i'  orcvstiniiriii.  Tin-  tollnwiii;;  ii(liliti(>r;nl  oiisos  iimv  \>a  referred  to  :  Loobi«!h, 
Licljii;'^  Anniilen.  IHL*;  S.mt)i,itii.  Itrii.  'SU-A-  Jonrn.' II.,  187(5,  and  II.,  1878; 
Ciivc.t,  l'r«nr<'^  Mediciil,  H7H,  N,.  HI;  Kli.-tuin,  DrtiUc-lies  Arch.  f.  kliii.  Med., 
ltd,  xxiii  :  L'lt/nuinn,  M'.i.  I'l.,  N...  lilt,  ISTH;  W.mhI,  H.)Kt.  Med.  and  Surg. 
Journal,  18iM. 
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The  following  ease  of  cystine  calculus  with  concurrent  cyati- 
nuria  occurred  in  the  Manchester  Infirmary  ; 

J.  M.,  let.  57,  admitted  June  15,  1874.  There  was  oo  historvof  Btone 
or  gravel  in  any  member  of  his  family.  He  was  quite  heafthv  imtit 
January,  1873,  when  he  suffered  from  repeated  attacks  of  renal  colic. 
Id  April,  1873,  ayniptoraB  of  vesical  calculus  appeared,  and  these  have 
continued  ever  since.  On  Bounding,  a  stone  was  found  in  the. bladder. 
The  urine  contained  a  good  deal  of  pus,  and  under  the  microscope 
numerous  well-formed  hexagonal  cryBtaU  of  cystine  were  detected 
(Fig.  14). 

Fio.  14. 


V 


Cryatulii  iif  (.-j"tiii<>  sniiit«iiii)ii>-lv  v.iid.il  with  tlii-  uriin'  nf  J.  M. 

This  man  was  subjected  to  one  sittiot;  with  the  lithotritc  by  Mr. 
Southam.  Much  irritation  of  the  bladder  followed,  with  severe  bron- 
chitis, of  which  the  patient  died  a  fortnight  after  the  operation.  Atler 
death  extensive  pyelitis  with  sacculation  of  the  kidneys  was  found;  and 
broken  portions  of  a  cystine  calculus  were  discovered  in  the  bladder. 

Generally,  urine  depositing;  cystitie  is  turbid  when  voided; 
and  on  standing,  a  copious  light  sediment  suhsides,  much  re- 
sembling {to  the  naked  eye)  fjiwn-colorod  litliatea.  The  urine 
from  wliich  cystine  is  deposited  has  somotiines  a  peculiar  sweet- 
briar  odor,  a  honey-yellow  color,  and  an  oily  appearance.  It  is 
usually  faintly  acid  and  very  liable  to  spontaneous  decomposi- 
tion, in  the  course  of  which  it  evolves  sulpluirettcd  hydrogen, 
and  blackens  white  glass  vessels.  Dr.  Gtilditig  Bird  obsorvud 
that  urine  containing  cystine  changed  from  yellow  to  green  when 
it  became  decomposed. 

A  few  drops  of  acetic  acid  always  precipitate  an  ad<liti(>iial 
quantity  of  cystine  from  tlie  i»upornatant  urine;  atid  if  a  urine 
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containing  cystine  holds  it  all  in  Bolution,  as  may  happen  when 
the  quantity  is  very  small,  acetic  acid  throws  it  down. 

A  deposit  of  cystine  is  not  dissolved  by  heat,  nor  by  the  vege- 
table acids.  It  is  instantly  dissolved  by  caustic  ammonia,  and 
if  the  solution  be  exposed  in  a  watch-glass  to  evaporation  in  the 
air,  beautiful  six-sided  crystals  are  obtained  as  the  volatile  alkali 
exhales  (Fig.  15).     This  is  the  characteristic  reaction  of  cystine. 


Fic.  15. 


f^-iiuH.     lli'iu^iim]  labli't.''  :iii>t  |inMii^  rri>jii  nii  i.-kii|>iinilcil  iiiuiiu.iiliu'al  wiliitioD. 

and  leads  to  its  easy  idcntitifjition.  Cystine  is  also  soluble  in 
tlie  carbonates  of  the  fixed  alkalies;  but  not  in  carbonate  of 
ammonia,  wliich,  indeed,  is  its  best  precipitant  from  acid  solu- 
tions. It  is  soluble  also  in  tlie  mineral  acids,  but  insoluble  in 
acetic  and  tartaric  acids.  It  is  inso]nl)le  in  water  and  alcohol. 
Heated  on  platina  foil,  it  evolves  thick  white  fumes,  liaving  a 
peculiar  offensive  odor  resembling  garlic 

Cystine  is  a  body  of  very  weak  affinities,  without  taste  or 
smell ;  it  at:ts  as  a  feeble  biise,  an<l  forms  crystalline  compounds 
with  nitric  and  hydrochloric  acids.  According  to  Pelouze,  it 
may  also  i>lay  the  ])art  of  an  acid ;  he  obrained  two  compounds 
with  silver,  which  be  denominated  cystates.' 

A  spontaneous  deposit  of  cystine  in   urine  is  composed  of 

'  "Xnto  siir  1h  cystiiii'/'  l>y  Pi'Iouzc,  apin'mlcd  to  Civiiile's  M^nioirw  cur  leg 
<.'mIcu1s  <ie  cystine,  iit  }i.  441  of  Civialf's  trenti-o  I)u  iniitPiiient  mMii-nl  de  1a  picrre. 
NmnG  further  c<inaiderntii)ii  rPsjMjt'liiif;  llie  C'>nstitiilii'n  and  |iliyfioliif;icul  rcUtions 
of  cystine  may  be  found  in  u  paper,  by  J.  l)owtir  and  A.  (jiiiiigoc,  in  the  Journ. 
for  Anat.  and  PhyBiol.,  1870. 
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>nal  tablets.  When  Ibe  ammoniacal  «oIutiou  of  cjstiue 
is  airoH'cd  to  uvaporati!  lo  the  air,  magntHccnt  cryatala  are 
obtained,  whicli  furnish  brilliant  ohjefts  for  the  inicroscopp. 
C,VBtiue  i»  (limorphmie,  and  cryfttalllzcK  in  twi>  fornit),  namely, 
aa  flix-9i(ktd  tjih!ft«  and  sfiuart;  prianis  {see  Fig.  15). 

Thv  anttnoiiiacal  #<jluti<>n  guiu-rally  depLxiiitii  U^*.\agonal  plates 
only,  or  thene  tnixe<l  with  a  few  prisms;  sonielinieH,  huwever, 
the  priemfi  are  more  ahtindant  than  the  plates.  The  prifims 
either  lie  singly  or  form  stars :  they  refract  light  strongly,  and 
the  tiiects  which  lie  slantingly  out  of  the  direct  line  of  vision 
appear  perfectly  black,  comrasting  with  the  brilliant  lustrous 
white  of  the  planes  through  which  the  light  passes  vertically. 
Thitigivcsapct^uliarBtriped  uppearanee  to  the  priamA,  and  eati8cs 
them  to  appear  deceptively  six-sided.  The  he^tagonal  tubletA 
have  an  iridescent  mother-of-pearl  lustre;  their  Rurlace«  are 
often  beautifully  ohased  by  lincfl  of  secondary  crystallization; 
thev  alwi  form  thick  rosetten  of  gr«at  Itrilliancy. 

The  production  of  cyHtiue  in  the  aiiinial  Inidy  has  aa  yet  re- 
ceived no  elucidation.  It  may,  however,  be  assumed  that  it 
preexists  in  the  blood,  and  is  merely  separated  by  the  kidneys. 
The  most  remarkable  fact  respecting  the  constitution  of  cystine 
is  the  large  amount  of  sulpJiur  (nearly  26  per  cent.)  which  it 
coiitaitm.  The  close  analogy  of  enmpoaition  between  it  and 
taurine,  renders  it  not  improbable  that  tJio  liver  is  the  origi- 
nal source  of  cystine;'  the  discovery  of  cystine  in  the  livers  of 
typhus  patients  by  Scherer*  lends  support  to  this  view ;  and 
MarowsK}''  also  found  cystinuria  accompanying  a  diminished 
■ceretton  of  bile,  hater  rescarchcrf,  however,*  have  thrown  doubt 
00  thif*  theory. 

EbBtein  hati  reported  a  case  iu  which  cystinurla,  accompanied 
byalhiiniiiiuria.suddenlv  oceurrt^d  in  thti  <;ourse  of  joint  rheuma- 
tism, thu  joint  paiu»  at  tlie  same  tiinu  diminishing.  After  aliout 
a  forluiglit's  duration,  the  albumen  and  the  cystine  suddenly 
disappeared  from  the  urine. 

The  other  constituents  of  the  urine  havo  nut  been  found 
altered  in  any  constant  manner  in  cystinuria;  and  the  later 


1  The  date  fianne<!tion  botirMn  cyfttJnc  and  Uurin«  maylM  gathered  m ft  gluioo 
liy  ft  ootn^rtMn  t>t  their  ouaiponitiun  ]>irr  oMit. : 

C]n(ltie.  TkurlM). 

C&ihun 80.00  19.20 

IlydKigvn                                                                    .       5.O0  6.00 

NHtvi;*>n  ...                                          .     ll.Wt  11.20 

Oiygvn .     2GM  3S.40 

SufiAur •M.m  26.60 

'  Areliir  f.  Pnlb.  AnnL,  Dd.  x.  p.  228. 

•  DeuKcb.  Are!.,  f.  klin.  Mediciit,  Ud.  It.  [■.  449. 

•  .s^<!  .Ykmann.  loe.  cll.  p.  23U. 
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analysei^  of  Beale'  and  Toel*  tend  to  support  the  original  opinion 
of  Civiale,  that  in  eystinuria,  ai*  in  most  other  calculous  states, 
tliti  composition  of  the  urine,  apart  from  the  dominant  calculua- 
forming  constituent,  is  normal.  It  would  be  of  interest  to  de- 
termine the  amount  of  unoxidized  sulphur  voided  with  the  urine 
in  these  cases.  When  it  is  remembered  that  from  3  to  5  grains 
of  unoxidized  sulphur  are  daily  discharged  with  the  unne  by 
healthy  men,*  it  would  seem  a  priuri  not  improbable  that  cystine 
is  only  the  sulphur  extractive  in  a  new  form.  If  it  be  so,  one 
would  expect  the  unoxidized  sulphur  to  be  diminished  in  cys- 
tinuria.  The  excretion  of  sulphuric  acid  was  not  found  dimin- 
ished in  a  case  examined  by  Heale.  Loebisch  and  Niemann, 
bifwevur,  have  (pb^el■ved  in  their  cases,  that  the  total  amount  of 
sulphuric  acid  excreted,  calculated  absolutely  and  also  in  rela- 
tion to  the  nitrogen  present,  was  somewhat  lees  than  normal. 

Niemann  also  found  a  diminution  of  the  uric  acid  excreted, 
but  Kb.-(tcin  ciime  to  the  conclusion  that  a  diminution  of  urea, 
uric  acid,  or  sulphuric  acid  could  not  be  proved  in  cystinuria. 

Ifeposits  of  cystine  are  very  bulky:  but  the  quantity,  when 
weighed,  is  found  unexpectedly  small.  Percentage  deterraina- 
tioriH  have  been  made  by  Trout  and  IJeale.  The  tbrmer  found 
0.024,  and  the  latter  0.09.  Loebisch  ami  Niemann  have  each 
determined  the  daily  excretion,  and  have  obtained  as  the  daily 
average  O.-ii'^  grain  and  0.509  grain  respectively. 

(Cystine  may  persist  in  the  urine  for  many  years;  it  may  dis- 
appear for  a  wliite,  and  reappear  again  after  a  longer  or  shorter 
intervjil ;  or  it  may  disappear  permanently.  It  is  sometimes 
^ncceerled  by  deposits  of  uric  acid.  The  connection  of  cystine 
in  till-  urine  with  deposits  of  the  eaitby  pboaphatee,  on  which 
Trout  and  Civiale  insist,  is  probably  nothing  more  than  a  eoin- 
(rideiicc  de]»cTiding  on  the  strong  tendency  of  urine  containing 
cystine  to  decompose  and  Ijecome  ammoniacal,  whereby  the 
phosphates  are  necesHurily  precipitated. 

One  of  the  most  curious  cin-umstanccs  in  the  history  of  cys- 
tine is  the  uiirpn'stioiiablc  ten^leney  which  it  shows  to  run  in 
families.  The  facts  bearing  on  this  \m\\\X  will  be  referred  to  in 
treating  of  cystine  (ralculu.s. 

('ystine  has  been  found  more  coninionly  in  males  than  in 
fciiiiiles,  iind  mostly  in  children  and  young  adults ;  though  no 
age  is  exem]it.  l>r.  Shearman,  of  Rotherham,  believes  that 
scrofulous  (rhildren  and  chlorotic  females  are  especially  liable  to 
cyHtinuriii.     In   a  young  woman  from   whom   Mr.  Jordan  ex- 

'    llrim-  iiiid  I'nrtiirv  Ciilciili,  ]>.  ;)11. 

'  Ann.  (liT  I'lii-ii),  II.  I'liiinii.,  Itil.  xcvi.  p.  24. 

*  JEhiiiiI'Ih:  I'liil.  Triiii.i,,  IH47.  j>.  4(11.  riieiibstrvationii  of  KiiiiHlds  bavo^beeii 
kirirr'  ('•iiillriiii'il  l>y  (irillitti  iind  I'urkcs.  T)iu  tiuro<.>  has  been  found  in  the  urine  of 
i\iHi'  bv  ItlM'biill' tilld  Voit. 
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tracted  a  cystine  calculus  some  years  ago,  in  the  Manchester 
Infirmary,  I  found  considerable  tuberculous  consolidation  of 
both  apices.  The  more  recent  researches  of  Fabre*  do  not  sup- 
port the  opinions  of  Dr.  Shearman.  Fabre  examined  the  urine 
of  a  large  number  of  tuberculous  persons  and  of  thirty-six 
strumous  children,  but  failed  to  detect  a  trace  of  cystine.  In 
fifteen  chlorotic  females  he  likewise  obtained  negative  results. 

It  is  undoubted  that  persons  may  void  cystine  for  years,  with- 
out any  other  deviation  from  health  than  what  is  caused  by  the 
physical  irritation  of  the  concretions,  when  these  form.  The 
brothers  Planta,  operated  on  by  Civiale  for  immense  cystine 
calculi,  were  known  to  have  been  excreting  cystine  in  quantity 
for  six  years  continuously,  without  any  impairment  of  health. 
The  sisters  observed  by  Toe!  looked  well,  and  were  perfectly 
healthy,  except  that  they  were  liable  to  nephritic  pains  from 
time  to  time,  when  they  passed  small  calculi  and  gravel. 

The  clinical  si^mju-ance  of  cystine  is  tlierefore  chiefly,  if  not 
wholly,  the  danger  of  the  formation  of  stone  and  gravel. 

The  (reatmenf  of  cystinuria,  apart  from  that  which  is  designed 
to  prevent  the  formation  of  concretions,  is  necessarily,  so  long 
lis  the  rationale  of  its  production  is  so  obscure,  unsatisfactory. 
Dr.  Prout  believed  he  saw  benefit  from  the  long-continued  use 
of  nitro-muriatic  acid.  Dr.  Bird,  on  the  other  hand,  found 
the  same  remedy  useless.  If  chlorosis  or  struma  coexist  with 
cystinuria,  these  will  of  course  demand  their  appropriate  treat- 
ment; but  as  yet  nothing  is  known  which  can  pretend  to  have 
any  direct  influence  in  checking  the  formation  of  cystine. 


VII.— XANTHINK  (fjH.N.O,). 
(.SyMonywia — xaiiihie  oxide ;  uric  oxide.) 

This  rare  substance  was  originally  discovered  by  Dr.  Marcet, 
about  the  year  1817,  in  a  urinary  calculus  given  to  him  by  Dr. 
Babington.  This  concretion  weighed  only  8  grains,  and  had 
apparently  been  passed  spontaneously.  In  181(J  the  cider  Lang- 
enbeck  removed  from  a  peasant  boy,  eight  years  of  age,  a  stone 
as  large  as  a  small  egg,  which  was  afterwards  identified  by 
Stromeyer  with  the  xauthic  oxide  or  xanthine  of  Marcet.  In 
1837  a  portion  of  this  stone  was  analyzed  by  Liebigand  Wiihler;' 
in  1846  it  was  reexamined  by  Bodo  Uuger*  with  identical  re- 
sults.    The  name  Xanthine  was  originally  used  by  Unger  to 

'  A.  Fabre:  De  la  cvBtine,  etc.  Paris  Thesis,  1859.  Fabro  chIU  attention  t" 
the  bexagonal  appearance  of  uric  Hcid  crystals  when  precipitated  by  acetic  acid  ; 
and  he  attributes  the  conclusions  of  Shearman  tn  confounding  these  with  cystine 
crystals. 

*  PoEgend.  Ann.  der  Physix,  1887,  lid-  jtli.  p.  393. 

*  Liebig's  Ann.  der  Chem.  und  Pharm.,  Bd.  Iviii.  \>.  17. 
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designate  a  substance  found  by  him  in  guano,  which  he  at  fii-et 
considered  identical  with  Marcet's  xaiithic  oxide,  but  which  he 
subsequently  established  as  a  new  substance  under  the  name  of 
guanine;  the  name  xanthine  then  passed  permanently  to  Mar- 
cot's  xanthic  oxide. 

In  1829,  Laugier'  described  some  minute  calculi  obtained 
from  a  patient  who  had  passed  several.  Three  of  these  were 
handed  over  to  Laugier;  the  largest  of  them  weighed  less  than 
one-sixth  of  a  grain.  Their  deep  yellow  color,  their  spherical 
ti)rm,  their  smooth  surface,  seemed  to  indicate  that  they  con- 
sisted of  uric  acid.  They  proved,  however,  to  be  xanthine, 
and  yielded  the  characteristic  reaction  with  nitric  acid  and 
potash. 

Professor  Dulk,  of  Kiinigsberg,  removed  a  xanthine  calculus 
weighing  7  grains  from  the  urethra  of  a  boy  (Bird). 

In  1866,  Mr.  T.  Taylor  discovered  in  the  Museum  of  the 
London  College  of  Surgeons  a  calculus  composed  of  nearly  pure 
xanthine.  When  entire  it  weighed  90  grains.  It  was  extracted 
from  a  Mussulman  child,  four  years  old,  by  Mr.  Coles,  a  surgeon 
in  the  employ  of  the  East  India  Company.' 

Xanthine  is  a  substance  closely  connected  with  uric  acid, 
differing  from  it  in  composition  only  in  possessing  one  atom 
less  of  oxygen.  Xanthine  has  been  discovered  by  Scherer  in 
the  blood ;  also  in  the  muscles,  liver,  spleen,  and  brain.  Scherer* 
further  states  that  a  very  mirmte  quantity  of  xanthine  is  a  natu- 
ral constituent  of  healthy  urine.  Heller  has  been  unable  to 
convince  himself  of  the  correctness  of  this  statement* 

Xanthine  has  been  met  with  five  times  {aa  above  recorded)* 
as  a  urinary  calculus  ;  as  a  urinary  deposit  it  is  alleged  to  have 
been  encountered  by  Bird,  Douglas  Maclagan,  and  Bence  Jones. 
Maclagan  found  it  mixed  with  earthy  phosphates  in  the  urine 
of  a  hysterical  girl.*  Dr.  Bence  Jones's  case  was  a  school-boy 
between  nine  and  ten  years  of  age.  Three  years  before  he  had 
suitered  an  attack  resembling  nephritic  colic,  but  without  sub- 
sequent passage  of  a  stone.  When  first  seen,  the  urine  made  at 
night  contained  a  small  quantity  of  albumen,  but  that  of  the 
morning  contained  none.  A  month  later  the  urine  was  found 
"  quite  thick  and  deep  colored.  A  drop  was  placed  under  the 
microscope,  and  a  crystalline  deposit  was  found  resembling  one 
form  of  uric  acid.     From  this  form  I  considered  the  deposit 

'  Journ.  do  C'liiiti.  MmI.,  vol.  v.  1st  spriea. 
'  I'alli.  Sot.  TrHna.,  xix.  Tib. 

*  Liebiy's  Ann.  d.  Ch.  u.  Ph.,  Bd.  cvii.  Hcfl  3,  1858. 

*  ilfller's  Hiirnconcretiunen ,  p.  131,  note. 

■'  A  i-liort  mention  nf  two  iitlicr  oiisos  which  occurred  in  Americn  is  found  in  the 
Brit.  Mi'd.  Journ  ,  Juny.  18^!,  j>.  M8. 

■  Edin.  Med.  Jnurii.,  IV-IS,  p.  i;il.  Schorer  donbts  this  case;  and  thinks  the 
reaction  mentioned  bv  Miiclagun  insufficiently  charactoristii.-. 
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U8 


WM  uric  acid — (tiiucrystitlt^  were  pointed  ovals).  On  exumiiiiiijj 
the  untiltere<l  urine  tor  alhutueu  by  heat,  I  was  surprised  to  aee 
tbe  crystalline  Jepoait  entirely  diMolve.  A  I'reeh  portion  of 
sediniont  sliowcd  the  same  crystalline  appcaranee  and  the  same 
aolubility  by  heat.  .  .  .  A  day  or  two  afterwards  another  speci- 
men was  bronchi  to  me,  containing  Uie  mitne  ery^iallinc  deposit 
soluble  by  heat.  Tbe  sediment  formed  about  an  ci>ihth  of  ilio 
bulk  of  tbe  tluid.  It  was  collected  on  a  filter,  washed  with 
alcohol,  and  it  gave  thu  following  reactions:  It  dissolved  in 
water  and  hydrochloric  acid ;  when  trcate<l  with  nitric  acid  it 
dissolved  without  effervescence,  and  when  evaporated  to  dry- 
ness it  left  a  yollow  residue."'  Further  examination  of  tbe 
urine  on  ciil>»equenl  occaKions  yiwldcd  no  traces  of  .xanthine. 

Jackttoii  thoii^bi  he  delectccf  xanthine  in  diabetic  urine:  but 
the  tests  he  relied  on  were  untrustworthy.  Leliniaou  wa* 
unable  trO  detect  xanthine  in  several  diabetic  urines  which  he 
exauiinod. 

I'lirilied  xanthine,  according  to  Stiideler  (who  onerated  otj 
xanthine  oliiaineil  from  I^iigenbeckV  calcutus),  riiiowH  itself 
under  the  microscope  as  very  small  irregular  granules.  When 
dried  it  furmii  brittle  cruets,  almost  chalk-white,  with  a  slight 
tinge  of  yellow,  which  i»ecome  deeper-colored  wlien  powdered. 
When  rubbed,  xanthine  acquires  a  waxy  lustre.  It  is  soluble 
in  alkalies,  also  moderately  freely  in  concentrated  and  warm 
hydrochloric  acid.  Thi)*  dolutioii  become**  turbid  on  cooling, 
anti  depodit^  quadratic  ix-tahedra  of  u  ooinbination  of  xaitthine 
with  the  acid,  ft  dicwolvcs  without  effervescence  in  nitric  acid, 
and  tbe  solution  un  evaponitiou  leaves  a  bright  yellow  residue, 
which  becomes  violet-red  when  treated  with  solution  of  cauatie 
|>otash.'  The  solubility  of  xanthine  in  water  is  sabject  to  extra- 
ordinary variations,  which  arc  not  yet  understood.  Stiideler 
found  pure  xanthine  from  hangenbeek's  calculus  to  dissolve  in 
I3,:333  parts  of  cold  and  in  1178  parts  of  hot  water.  Sirecker 
found  artificial  xanthine,  prepared  by  him  from  guanine,  to 
vary  in  its  solubility  according  as  it  was  obtained  from  the 
evaporated  amnioniaeal  solution  ov  precipitated  from  its  alka- 
line solutions  by  acetic  acid.  In  the  former  case  the  solubilitv 
in  hot  water  was,  in  round  nuntbers.  I  in  1360;  but  in  the  hitter, 
1  in  896.  Prolonged  boiling  was  found  by  Strooker  to  leasen 
Ihe  soluhilitv  of  xanthine  in  hot  water.* 


*  Juiirniil  of  Chomii^l  .S^wioty,  F«l>.  IHR'J,  p.  71).  It  mny  he  renurkM  ibat  in 
no  jtrovioui  aorount  uf  titntltinn  liavo  rrytlnfji  at  tlt»i  iiitntancw  bnmn  foiinij.  ]t 
Ji  b>  be  wUhcd  that  In  Dr.  H  Johma  cue  the  id«ntifliniU»n  nf  XKMhina  liad  bMn 
mor«  jterfecl. 

*  Streckvr,  Li«bi^'>  Ann.,  Mny,  1801,  Bd.  vxviii.  {>■  lo8, 

*  Ibul.,  n.  168.  Sm.  «tvi,  A  rwunl  pnpcr  "Sur  ]«  Xiinthinfl  «t  M  rtcl)«r«-hu 
dan*  Iw  CHlLiuU  v.uitmiix."     I^(>i>r.  (_'«iii)>Um  IVndti*,  lixiii.  47. 

B 


114 


GHBHICAL   CONSTITUENTS    OF    THB    UBINB. 


VIII— LEUCINE  AND  TYROSINE. 

These  two  substances  were  found  by  Stadeler  and  Freriche 
in  the  urine  in  typhoid  fever  and  acute  yellow  atrophy  of  the 
liver.  Tyrosine  has  even  been  found  to  form  a  natural  urinary 
deposit  in  the  latter  disease.  This  deposit  is  described  by 
Frerichs  as  a  greenish-yellow  crystalline  sediment,  which  in- 
creases considerably  with  slight  evaporation  of  the  urine. 
Under  the  microscope,  greeniso-yellow  globular  maBses,  com- 
posed of  acicular  crystals,  are  seen.  In  one  of  Frerichs's  cases 
of  acute  yellow  atrophy,  he  says  of  the  urine :  "  After  standing 
in  the  cold  air,  a  greenish-yellow  light  sediment  was  deposited, 
consisting  entirely  of  acicular  crystals  of  tyrosine  aggregated 
together  in  globular  masses.  "When  a  drop  of  urine  was  evapo- 
rated on  a  wateh-glasB,  it  left  behind  a  residuum,  which,  upon 
microscopical  examination,  was  found  to  be  almost  exclusively 
composed  of  the  most  characteristic  possible  crystals  of  leucine 
and  tyrosine,  partly  saturated  with  coloring  matter.'"  Frerichs 
regards  the  occurrence  of  these  deposits  as  of  great  importance 
in  the  diagnosis  of  acute  yellow  atrophy  of  the  liver. 

In  May,  1865,  my  then  clinical  assistant,  Mr.  Clements, 
brought  me  a  specimen  of  urine  passed  by  a  young  woman 

Fio.  IG. 


Tvpifliir.  «[npiitiiuiMiii.l)  'l.'i-iiiitiil  fri.ui  iln>  iiriiip  Mf  u  [uilleiii  willi  niitc  yi-lli.w Blrniphy  of  the ll»er. 

who  was  suffering  (and  died  the  day  alter)  from  acute  yellow 
atrophy  of  the  liver,  in  the  home  district  of  the  Manchester 
Infirmary.  After  standing  forty-eight  hours,  it  had  deposited 
an  abundant  sediment  of  tyrosine,  crystallized  in  sheaf-like 
bundles  of  acicular  crj'stals  [see  Fig.  16). 

'  Frericlis  on  Die.  of  Liver,  Syd.  Soc  Trnnc,  vol.  i.,  Frontispiece,  Fig.  6,  and 
p.  2-iO. 
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FrKnkcP  fouiKJ  leneino  And  tyrosine  in  tho  iirtno  in  caaes  of 
poisoninar  by  phosphoruB. 

A'aiUlunt,  hi/pos'Oithine,  ii'umme,  tyrosine^  leucine,  creatine,  and 
crmtininf^  may  l)«  all  regarded  as  interniodiiite  step*  in  the  re- 
gressive metHraorphoBis  of  tizotized  tissues  of  which  the  ultimate 
stages  are  urea,  uric  acid,  water,  and  carbonic  acid.  It  is 
therefore  not  sui-prising  that  they  should  be  found  in  smflll 
quantities  in  the  lisancn  and  the  blood:  and  that  a  retardation 
of  thitf  mctamorpho'tia  in  aonic  particular  stage  should  occasion 
their  appearance  in  the  urine. 

Hitherto  their  clinical  si^niticance  hae  not  been  made  out 
n-ith  sntHclent  clearness  to  be  of  practical  service;  and  the  cir- 
euiiistauce  that  (except  xanthine  and  tyrosine)  they  never  form 
BjKinianeoua  urinary  deposits,  removes  thom  (at  present)  from 
the  interest  and  view  of  the  practitioner.  But  it  is  not  iiuprob- 
ublo  that  the  study  of  these  bodies  in  the  urine  may  hereafter 
lead  to  important  clinical  indications;  nntil  then,  it  is  not 
desirable  to  load  a  practical  work  like  the  preseut  with  details 
respecting  them.' 

IX.-rHOSPHOBIC  ACID  AND  THE  PH0SPH.UE3. 

Phosphorus  exists  in  the  animal  body  in  large  quantities^ 
oithcr  oxidized  into  phom>horic  acid,  and  united  with  bases  so 
as  to  form  phnsphates  which  pervade  the  fluids  and  solids — 
etipecially  the  bones;  or  unoxidized,  and  combined  with  albu> 
tiiinous  cotuponnds  in  soirie  tnnnnur  not  yet  understood. 

Phosphoric  acid  passes  out  of  the  body  partly  with  the  feces 
^id  partly  with  the  urine.  The  diurnal  excretion  of  phosphoric 
icid  by  the  kidneys  varies  from  SO  to  90  grain«,  Tho  mean  of 
twenty-tive  sets  of  observations  collected  by  Dr.  Parke*,  waa 
48.80  grains  a  day.  Two-thirds  or  three-fourths  of  this  are 
combined  with  potash  and  sodn  to  form  t<oluble  phosphates, 
wliicli  do  not  come  under  the  notice  of  the  practitioner  as  uri- 
nary deposiiH.  The  remainder  is  united  with  lime  and  magnesia 
to  form  sails,  which,  though  soluble  in  acid  urine,  are  speedily 
prccipitotcil  when  the  secretion  becomes  alkaline,  and  constitute 
urinary  depositB. 

Phosphoric  acid  is  derived  in  part  directly  from  tho  food;  in 
part  als4~)  fmiu  the  oxidation  within  the  hndy  of  the  phoKphorns 
of  the  albuminoid  ti^snes.  Tho  hourly  excretion  of  phosphoric 
acid  ri»es  cunsiilerubly  alWr  nieals;  and  the  earthy  phosplintes 
nudergo  a   proportionately   larger   increase   than   the   alkaline 

■  Berl.  kiiniKb.  WochrnMh.,  ISTH,  u  2A5. 

r»f«rre<l  id  iu  conininm^  h  Urge  am<mtit  of  Infi'niuliun  r»poctlng  iho  cicretion 
uf  creatinine  in  hc-j>ltli  uti>\  iIimmv. 
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phosphates.  In  a  series  of  observations  extending  over  six 
riftvft,  I  found  that  the  ttvernjtu  h()url_v  Beparntinn  nf  the  ejirthy 
phosphates  during  the  two  hours  preceding  dinner,  amounted 
only  to  one-half  the  qiiantitv  flC[>iirated  during  the  third  and 
fourth  hours  after  dinner.  The  alkaline  phosphates  rose  from 
3>47  graiuB  por  hour  befure  ditiner,  to  4.!I0  grains  ut^er  dinner. 

The  food  is,  Lowever.  nut  the  sole  soureo  of  the  plioHplioric 
acid  of  the  urine;  and  the  separation  of  it  goes  on,  thongli  in 
greatly  diminished  quantitv,  alter  prolonged  fasting. 

A  very  large  numher  of"  ohservations  htia  been  made  on  the 
excretion  of  phosphoric  acid  in  disease,  but  with  results  of 
sUglil  clinical  value.  Dr.  Hence  Jones  ha*  formulated  the  fol- 
lowing eonclu.siorirt  (founded  on  dctorminations  per  1000  parts) : 
''In  ;icute  inllHuiniatioii  of  the  brain,  there  it>  au  excessive 
amount  of  phosphates  in  the  urine.  When  tlie  inflammation 
becomes  chronic,  no  excess  of  pho-^phates  can  Ije  shown  to  exist. 
...  In  some  fnnetioiml  diseases  of  the  hmin.  an  excessive 
amount  of  phosphates  is  observable;  this  ceases  with  the  de- 
lirium. Delirium  tremens  shows  a  remarkable  deficiency  in 
the  amount  of  phosphates  excreted,  provided  no  food  is  taken. 
M'hen  food  is  taken  the  diminution  is  not  apparent.'''  These 
observatioii!^  are  substuntially  borne  out  by  tliti  observations  of 
Tomowit/,  and  Beale. 

Professor  Vogel  ascertained  the  rate  of  excretion  of  phos- 
phoric acid  in  a  very  groat  number  of  ucntc  and  chronic  diseases 
(having  made  above  lOOC  (ilutcn-aliotis),  but  witliout  eliciting 
any  conclusions  capable  of  clinical  use.' 

Ziilzer*  again  has  determined  ilie  amount  of  phosphoric  acid 
in  the  urine  in  relation  to  the  nitrogen  excreted.  Ue  finds  that 
in  ordinary  health  the  "  rclalive  ainuunt"  of  phosphates  is  fairly 
constant  although  changed  somewhat  by  food,  as  mentioned 
above.  In  depressed  states  of  the  system,  however,  phosphates 
are  excreted  in  excess,  while  in  excited  states  ihey  arc  dimin- 
ished. In  the  febrile  state  agitin  the  nitrugeu  of  the  urine  is 
increased,  hut  the  jdiot^phatex  are  diminit^hed.  When  defer- 
vescence sets  in,  large  quantities  of  both  are  eliminated,  and 
during  convalescence  the  phosphates  predominate.  The  eon- 
dition  of  the  urine  in  cholera  was  found  to  be  peculiar.  That 
passed  in  the  early  stages  wa^^  rich  iu  phosphates,  while  as  the 
patient  recovered  the  jdinsphatcs  again  dindTiishcd.  Ztilzer 
also  found  an  increased  excretion  of  phosphates  after  injuries  to 
the  nervous  system. 

■  Mcdlco-Chir  Tnnii.,  vol.  xixviii,  p,  StI. 

■  NvuImimt  and   V(ig«l :    An«lnii«  oi  the   Urinv,    8yd.   Sue.   Tnin>.    p.    419 — 
wbero  the  reader  is  nferred  (or  fuller  infonnution.     Dr.  Piiton  fouoil  Ibat  ment 
work  (MUMMJ  no  inerpMC,  hut  nthrrn  JimfnutlAi),  of  th«  phnpbMtM  in  lh«  urine. 
Jouni.  uf  Atwt  *nA  Phn.,  Mny.  IK7I. 

>  V'ueh.  Arch  .  Bd.  OS.  p  228. 
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Salkowaki,'  however,  objecte  that  in  Zulzer's  conclusions  suf- 
ficient attention  was  not  paid  to  the  facts  that ; 

1.  Phosphates  are  excreted  in  the  feces  as  well  as  in  the 
urine.  • 

2.  That  the  character  of  the  food  has  great  influence  on  the 
excretion. 

3.  That  the  bones  are  rich  in  phosphoric  acid,  and  they  pos- 
sibly take  some  part  in  the  metabolic  changes  which  occur  in 
the  body. 

To  the  practitioner,  therefore,  the  interest  of  phosphoric  acid 
tiud  the  phosphates  in  the  urine,  is  confined  to  the  earthy  phos- 
pliates  which  come  before  him  as  urinary  deposits  and  urinary 
concretions. 

Dr.  Prout  dignified  with  the  name  of  "phosphatic  diathesis," 
the  tendency  to  the  deposition  of  the  earthy  phosphates  in  the 
urine.  Dr.  Bence  Jones-  has,  however,  clearly  shown  that  this 
designation  is  wholly  inappropriate.  There  is  not  the  least 
reason  to  believe  that  there  is  any  constitutional  state  specially 
L-haracterized  by  an  excessive  excretion  of  phosphates ;  the  phos- 
pliatic  diathesis  of  Prout  is  simply  ammoniacal  urine.' 

Deposits  of  Earthy  Pbospbates. 

Phosphoric  acid  is  spontaneously  deported  in  the  urine 
chiefly,  if  not  exclusively,  in  -one  of  the  three  following  com- 
binations: 

1.  Amorphous  phosphate  of  lime,  or  bone-earth  (Caj(P0,)2). 

2.  Crystallized  phosphate  of  lime  (CaHP0^+2Aq.). 

3.  Amnioniaco-magnesian  phosphate,  or  triple  phosphate 
{MgNH,P0,-|-6Aq.). 

These  three  compounds  are  occasionally  precipitated  together 
in  one  deposit;  much  more  frequently  the  first  and  third  are 
fonnd  together,  forming  the  ordinary  sediment  of  ammoniacal 
urine.  This  latter  passes  under  various  names,  viz.:  "the 
mixed  phosphates,"  the  "secondary  phosphates,"  or  "fusible 
matter."  This  will  come  under  notice  again  as  the  special  con- 
stituent of  secondary  calculous  formations. 

The  earthy  phosphates  are  readily  soluble  in  the  natural  acid 
of  the  urine;  but  are  insoluble  in  neutral  or  alkaline  fluids. 

Their  precipitation  as  deposits  is,  therefore,  properly  associated 
with  an  alkaline  state  of  the  urine;  it  is,  nevertheless,  a  fact 

'  Die  Lehre  vom  Unrn,  p.  18C. 

*  Animal  Chemistry,  p.  85. 

*  (Teissier,  of  Lyons,  hus  descrilied  certain  cases  under  the  title  of  "  Phogphatic 
Diabetes,"  which  are  character izod  by  p-ilyiiriu  with  excessive  excretion   of  phos- 

S bates,  and   many  of  the  syinptums  of  ordinary  diabcles.     Dr.   Kalfe    (L«ncet, 
any.  1881,  p.    406)  had  also  called  attention  to,  and  described  such  casea.     The 
affection,  however,  aeems  to  have  great  affinities  with  Diabetes  Insipidus. — R.  M.) 


118  CHSUICAL    CONSTITUENTS   OF   TQB    URINE. 

that  the  secund  and  third  forms  are  occasionally  deposited  iu 
urines  that  are  neutral  or  feebly  acid. 

Urines  depositing  the  earthy  phosphates,  or  tending  thereto 
by  their  neutral  or  feebly  acid  reaction,  became  turbid  when 
heated.  This  behavior  has  been  variously  explained.  Some 
have  thought  that  the  heat  expelled  the  carbonic  acid  which 
held  the  earthy  phosphates  in  solution ;  others,  that  the  heat 
caused  rapid  decomposition  of  the  urea  into  carbonate  of 
ammonia,  and  thereby  suddenly  increased  the  alkalescence  of 
the  urine.  Scherer  thought  the  reaction  due  to  the  conversion 
of  the  neutral  phosphates  of  lime  and  magnesia  into  basic  salts. 
I  think  that  a  more  simple  explanation  may  be  offered.  Some 
salts  of  lime  (like  the  hydrate)  are  much  more  soluble  in  the 
cold  than  at  higher  temperatures.  This  is  probably  the  case 
with  the  lime  phosphates.  I  lind  that  when  a  urine  which 
exhibits  this  reaction  is  heated  in  a  sealed  glass  tube  by  immer- 
sion in  hot  water,  the  turbidity  speedily  makes  its  appearance; 
but  it  disappears  slowly  (either  wholly  or  partially)  after  the  tube 
has  cooled.  On  reheating  the  turbidity  returns,  and  again 
slowly  disappears  after  cooling.  This  experiment  may  be 
repeated  many  times  with  a  similar  result.  The  same  succession 
of  events  may  be  obtained  by  heating  the  urine  in  an  ordinary 
test-tube  over  the  open  flame,  provided  the  heating  be  not 
pushed  to  ebullition.  If  such  a  urine  be  sharply  boiled  there  is 
no  resolution  of  the  precipitate  after  cooling,  because  probably 
the  chemical  change  suggested  by  Scherer  has  been  brought 
about.' 

1. — Amorphous  Phosphate  of  Lime,  or  Bone-earth. 

This  compound  is  invariably  precipitated  in  alkaline  urine. 
"When  the  urine  is  alkaline  froni  Jixal  alkali,  this  is  the  ordinary, 
and  often  the  sole  dei)0sit;  but  far  more  fre<iuently  it  is  accom- 
panied by  the  triple  phosphate. 

It  forms  an  amorphous,  whitish,  light  flocculent  deposit, 
indistinguishable  l)y  tlie  naked  eye  from  epithelium.  It  has  no 
affitiity  for  the  coloring  matter  of  the  urine,  and  is  consequently 
of  a  paler  color  than  the  supernatant  urine,  differing  in  this 
respect  from  the  amorphous  uratei^.  Tlie  euriaco  of  the  urine  is 
generally  covered  with  an  iridescent  film. 

The  application  of  heat  does  not  dissolve  the  deposit,  but,  on 
the  contrary,  increases  it.  A  drop  of  any  acid  causes  it  instantly 
to  disappear.  Under  the  microscope  it  appears  as  very  pale, 
minute  granules  in  irregular  clumps  or  patches,  much  resembling 
the  fawn-colored  lithates  {see  Fig.  3), 

'  For  anotlicr  explanation  of  this  reaclion,  feo  n  ]>af'cr  Kv  I'mf.  Smith  in  the 
Dtiblin  Journ.  of  ilcd.  Sci.,  July,  18&3. 
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Its  occurrence  depends  simply  on  the  existence  of  an  alkaline 
reaction,  and  the  presence  of  hme  and  phosphoric  acid  in  the 
urine. 

This  is  the  normal  deposit  of  the  alkaline  urine  after  a  meal. 
It  is  also  frequently  seen  in  persons  whose  urine  has  been  ren- 
dered alkaline  by  remedies  (carbonates,  acetates,  citrates  of  the 
alkalies,  etc.),  and  after  the  excessive  use  of  sweet  and  subacid 
fruits.  The  turbidity  caused  by  the  amorphous  phosphate 
exists  in  its  greatest  intensity  at  the  moment  of  emission  of  the 
urine,  and  does  not  increase  on  cooling. 

The  clinical  significance  and  treatment  of  this  deposit  are 
entirely  involved  in  those  of  alkaline  urine.  Bone-earth  alone 
very  rarely  constitutes  a  urinary  calculus;  but  it  enters  largely 
into  the  composition  of  phosphatic  calculi  in  combination  with 
the  ammoniaco-magnesian  phosphate. 

2, — CryslaUized  Phosphate  of  Lime,  or  Stellar  Phosphate. 

Dr.  Ilassall  first  called  attention  to  the  existence  of  a  crystal- 
lized form  of  phosphate  of  lime  occurring  as  a  urinary  deposit. 

Fio   17. 


^::-^lVv::^ 


SliirH  mid  nHlh  uf  rryr^laUiziii  iiih*<]thiiTi'  uf  linn-,  tif  r^d-LLir  ]>hpm]ihii[r. 

Ill  1860  he  communicated  a  paper  to  the  Royal  Society  on  the 
composition  and  pathological  importance  of  the  calcareous 
phosphates  occurring  in  the  urine  as  a  spontaneous  deposit  of 
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stellar  crystals.  He  considered  these  crystals  to  eonsiat  of  bi- 
phoaphate  of  lime  ;  he  also  believed  them  of  far  graver  signifi- 
cance than  the  triple  phosphate  of  ammonia  and  magnesia. 

In  1861  I  had  an  opportunity  of  reexamining  this  question, 
and  published  the  results  of  my  observations  in  the  "British 
Medical  Journal"  for  March  30,  1861. 

The  crystals  in  question  present  considerable  variety  of  form 
(Fig.  17). 

The  prevailing  appearance  is  that  of  crystalline  rods  or 
needles,  either  lying  loose  (d),  or  grouped  into  stars,  rosettes 
(aa),  fans  (b),  or  sheaf-like  bundles  (e).  Some  of  the  crystals 
are  club  or  bottle-shaped  (e  e),  and  abundantly  marked  with 
lines  of  secondary  crystallization. 

In  a  case  of  diiibetes  under  my  care  in  the  Manchester  Infir- 
mary, these  crystals  formed  a  constant  deposit.  The  urine  had 
been  brought  down  by  appropriate  treatment  to  fifty  ounces  a 
day,  and  the  patient  was  steadily  gaining  flesii  and  strength. 
The  deposit  was  often  mixed  with  oxalate  of  lime,  and  some- 
times with  uric  acid  ;  but  never,  except  as  the  result  of  putrefac- 
tive decomposition,  with  the  triple  phosphate.  I  managed  to 
collect  about  two  grains  of  the  crystals  in  a  pure  state,  and 
subjected  them  to  analysis.  The  results  indicated  the  following 
fornmla:  ^CaO,HO,POj+3EO  (old  notation). 

By  adding  a  little  chloride  of  calcium  to  healthy  urine,  and 
reducing  its  acidity  to  near  the  neutral  point  with  caustic  soda, 
I  have  often  succeeded  in  obtaining  an  abundance  of  crystals 
closely  resembling  those  occurring  spontaneously  in  urine. 
The  reaction  of  the  urine  in  which  I  liavc  found  the  crystal- 
lized phosphate  of  lime  has  been  sometimes  faintly  acid,  more 
often  neutral,  or  alkaline. 

The  occurrence  of  a  deposit  of  the  stellar  phosphate  iu  urine 
is  not  common.  It  is,  in  fact,  a  rare  deposit,  as  compared  with 
oxalate  of  lime,  uric  acid,  or  the  triple  phosphate.  The  presence 
of  this  deposit  in  quantity  is,  according  to  my  experience,  an 
accompaniment  of  some  grave  disorder.  In  addition  to  the 
case  of  diabetes  ah-eady  mentioned,  T  have  seen  the  stellar  phos- 
phates in  cancer  of  the  pylorus,  once  in  phthisis,  and  more  than 
once  in  patients  exhausted  by  obstinate  chronic  rheumatism. 
They  may,  however,  under  peculiar  conditions,  be  jirecipitated 
in  a  healthy  urine.  When  the  urine  is  rich  in  lime,  and  its 
acidity  is  at  the  same  time  depressed  to  near  the  neutral  line, 
stellic  of  phosphate  of  lime  may  form  quite  independently  of 
any  grave  disorder,  merely  as  the  result  of  a  coincidence  in  the 
clicmical  composition  and  reaction  of  the  urine.  For  example, 
after  a  full  meal  the  acidity  of  the  urine  becomes  greatly 
reduced,  and  lime  derived  from  tlie  food  is  in  excessive  propor- 
tion.    In  such  circumstances*,   I    have   several   times   detected 
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fltellee  of  phosphate  of  lime,  but  only  in  Bt-antj  numbers.  A 
depressed  acidity  of  the  urine  is  an  essential  contingent  to  the 
formation  of  these  crystals ;  and  if  the  urind  subsequently 
to  their  formation  increase  in  acidity,  they  may  spontaneously, 
disappear. 

3. —  The  Phosphate  of  Ammonia  and  Magnesia,  or  Triple  Phosphate. 

This  is  an  insoluble  crystalline  compound,  which  occurs  very 
frequently  as  a  urinary  deposit — sometimes  alone,  but  much 
more  commonly  accompanied  with  the  amorphous  phosphate  of 
lime.  When  unmixed  with  any  other  substance,  the  deposit 
has  a  snow-white  appearance  ;  and  bright,  sparkling,  colorless 
crystals  are  observed  studding  the  sides  of  the  urine-glass  and 
tbrming  a  brilliant  crystalline  film  on  the  top.  The  ordinary 
form  of  the  crystals  is  a  triangular  prism  with  bevelled  ends. 
A  very  great  variety  of  subordinate  forms  is  produced  by  a 
planing  off  of  the  ridges  and  angles,  and  a  hollowing  out  of  the 
sides  (Fig.  18).     In  a  highly  ammoniacal  urine,  the  nmgnesian 

Fio.  18. 


DilTiTi'tit  fiiriiii  uf  Irij'lc  jilfMiiliHtu  ir}>UiIi.. 

phosphate  forms  elegant  diolytral  crystals,  which  appear  to 
arise  from  a  hollowing  of  the  sides  ana  a  deep  notching  of  the 
extremities  of  the  prisms. 

The  triple  phosphate  is  easily  soluble  in  acids;  yet  it  may  be 
found  in  urine  that  is  feebly  acid  to  test  paper,  lleat  does  not 
affect  it;  and  the  urine  which  deposits  it  commonly  becomes 
turbid  on  boiling. 
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ThiB  deposit  is  necessarily  present  in  aramoniacat  uriue,  ex- 
cept in  the  very  rare  contingency  of  the  urine  not  containing 
any  magnesia*  When  urine  is  alkaline  from  fixed  alkali,  crys- 
tals of  this  salt  generally  appear  after  a  while.  This  is  easily 
explicable  after  the  demonstration  by  JTeubuner  and  Hcintz  that 
ammoniacal  compounds  exist  in  small  quantities  even  in  fresh 
natural  urine. 

In  the  immense  majority  of  cases  the  deposition  of  this  salt 
IB  only  an  incident  due  to  the  loss  of  the  acid  reaction  of  the 
urine,  and  especially  of  ammoniacal  decomposition  of  the  urine. 
Occasionally,  however,  it  occurs  in  fresh  urine  which  is  neither 
decomposed  nor  sensibly  (to  the  smell)  ammoniacal.  The  fol- 
lowing is  the  most  remarkable  instance  which  I  have  witnessed : 
J.  P.,  a  gentleman,  aged  twenty-nine,  of  a  moderately  healthy- 
appearance,  but  irritable  temperament,  consulted  me  on  account 
of  a  sense  of  weakness  in  the  back  and  loins,  with  general  de- 
bility and  languor,  and  a  tendency  to  sudden  perspirations  and 
fits  of  nervousness.  There  was  severe  smarting  at  the  close 
of  micturition.  He  had  sufiered  from  gonorrhoea  three  years 
previously,  but  had  been  completely  free  from  any  urethral 
discharge  for  some  time.  The  urine  was  examined  on  several 
occasiona.  It  was  faintly  acid  when  voided ;  and  deposited, 
sometimes  before  it  was  cold,  and  generally  within  a  couple  of 
hours,  an  abundant  precipitate  of  the  unmixed  ammoniaco-mag- 
nesian  phosphate.  The  annexed  note  was  taken  of  the  urine 
voided  at  11.30  a.  m.  on  January  28,  1861.  "In  half  an  hour  it 
waa  found  transparent,  perfectly  aweet  (i.e.,  not  putrescent), 
faintly  acid  ;  and  sparkling  crystals  of  the  triple  phosphate  could 
be  seen  floating  in  it.  At  four  p.  m.  the  same  day  the  specimen 
was  quite  clear;  brilliant  crystals  of  triple  phosphate  studded 
the  aides  of  the  glass,  and  at  the  bottom  waa  collected  an  abundant 
snow-white  deposit  of  the  same  crystals.  The  urine  was  not 
albuminous,  neither  did  it  contain  pus  or  epithelium.  On  the 
following  day  the  specimen  continued  unchanged;  but  on  the 
fourth  day  the  reaction  had  become  faintly  alkaline;  the  deposit 
waa  losing  its  snow-white  cliaracter,  and  reddish  flakes,  com- 
posed of  spheres  of  urate  of  ammonia,  had  become  deposited. 
Vrom  this  date  the  urine  began  to  decompose,  and  speedily 
became  ammoniiical  and  offensive."  This  condition  of  the 
urine,  together  with  the  unpleaaatit  symptoms  before  noted, 
gradually  disappeared  in  the  course  of  six  weeks,  under  the 
influence  of  cold  sponging,  systematic  exercise  in  the  open  air, 
and  the  administration  of  dilute  nitric  acid  in  a  bitter  infusion. 

Stein'  found  a  deposit  of  magnesium  phosphate,  Mgj(PO,),, 
in  the  stnnigly  alkaline  urine  of  a  patient  suffering  from  dilata- 
tion of  the  stomnch. 

■    I)cut'.li.  Areb.  f.  klin.  Med.,  Hd.  18,  )>.  '207. 
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X.— CARBONATE  OF  LIME. 

When  urine  becomee  alkaline  from  carbonate  of  ammonia,  a 
small  quantity  of  carbonate  of  lime  is  precipitated  in  an  amor- 
phous condition  with  the  earthy  phosphates.  I  have  only  seen 
It  in  a  crystalline  form  in  human  urine  when  voided  as  grave! 
or  email  calculi ;  it  is  said  occasionally  to  occur  in  globular 
spheres  and  cornucopia-like  crystals  (Bird,  Haesall).  In  the 
alkaline  and  viscid  urine  of  the  horse,  carbonate  of  lime  is  fre- 
quently deposited  in  the  form  of  minute  spheres  composed  of 
radiating  linear  crystals  which  are  striking  objects  under  the 

Fto.  13. 


microscope  {see  Fig.  19).  They  show  a  dark  cross  with  polar- 
ized light.  The  assumption  of  this  globular  form  is  probably 
connected  with  the  viscidity  of  the  urine. 

Carbonate  of  lime  constitutes  a  variety  of  urinary  calculus 
which  is  of  extreme  rarity  in  the  human  subject,  but  much 
more  common  in  the  herbivora  {see  Carbonate  of  Lime  Calculi). 


XI.— SULPHURIC  ACID  AN' I)  THE  SULPHATES. 

About  thirty  grains  of  sulphuric  acid,  in  combination  with 
alkaline  bases,  are  daily  excreted  by  the  kidneys.  A  part  is 
derived  directly  from  the  food,  and  a  part  from  the  oxidation  of 
the  sulphur  contained  in  the  albuminous  compounds  The  sul- 
phates are  highly  soluble,  and  in  only  two  cases  have  tliey  been 
known  to  constitute  a  spontaneous  urinary  deposit.' 

'  Valentmer.  CentralhlRt.  f.  Med.  Wissen,  1863,  p.  913 ;  Fiirbringer,  Deutt^chts 
Anh.  d.  klin.  Med.,  Bd.  '20,  p.  611. 
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In  all  febrile  states  sulphuric  acid  is  increased.  Dr.  Parkes 
has  observed  a  decided  increase  after  the  use  of  liquor  potassae. 
An  increase  is  also  observed  after  food,  and  in  all  conditions 
associated  with  an  intensified  metamorphosis  of  tissue. 

It  has  not  yet  been  shown  that  a  knowledge  of  the  quantity 
of  sulphuric  acid  separated  by  the  kidneys  in  any  particular 
case  of  disease  is  capable  of  subserving  any  practical  purpose.' 

XII.— CHLORINE  AND  THE  CHLORIDES. 

Tlie  chlorides  never  form  spontaneous  deposits  in  the  urine; 
and  the  variations  in  their  quantities  have  only  an  uncertain 
relation  to  special  states  of  disease,  but  depend  chiefly  on  the 
times  of  the  meals  and  on  the  general  rate  of  tissue-changes. 

A  good  deal  of  attention  has  been  called  to  the  falling  oft 
or  disappearance  of  the  chlorides  in  the  urine  in  acute  pneu- 
monia, and  their  reappearance  when  resolution  is  established. 
It  has  been  asserted  that  a  knowledge  of  the  amount  of  chlorides 
excreted  by  the  kidneys  in  the  course  of  this  disease,  furnished 
valuable  infonnution  for  prognosis  and  treatment.  Later  obser- 
vations have,  however,  shown  that  the  indication  is  far  from 
being  a  reliable  r)ne,  and  that  the  notions  entertained  in  some 
quarters  of  its  utility  iire  greatly  exaggerated.  Although  it  be 
a  rule  of  very  prevalent  application,  that  the  chlorides  in  the 
increment  stage  of  acute  pneumonia  are  almost  completely  re- 
tained within  the  body,  and  that  their  reappearance  in  the  urtae 
is  coincident  with  commencing  resolution,  yet  there  are  excep- 
tions to  both  these  statements,  especially  to  the  coincidence  of 
the  reappearance  of  the  chloriilcs  with  commencing  defer- 
vescence (sec  Parkes). 

SUI'I'LKMKNTARY    UkMAICKS    OS    Til  K    EXf^RETIDN    of    PHOSPHORUS,    SULPHITR, 

A.V1>   CULORIXK. 

These  three  elements  eiitcr  largely  into  the  composition  of 
the  body,  and  they  are  abundantly  present  in  articles  of  food. 
They  pass  out  of  the  body  chiefly  with  the  urine;  but  partly 
alsd  with  the  feces.  Multiplied  observations  have  been  made, 
and  continue  to  be  made,  on  the  rate  of  their  excretion  both  in 
health  an<l  disease;  and  important  phy.'iiological  and  patho- 
logical deductions  have  been  drawn  from  these  investigations. 

'  (Incfriuin  rarp  ciisf.s  snlpliii retted  liyilr<>};cn  iiiivy  upiK-ar  in  the  tirine.  In 
iiir>-t  'ir  i-ii(.-h  cftse^i  ihcro  hiL4  lieeii  t'otinil  fiihor  some  conimunicnilon  between  the 
iriii'siiniil  Hnd  iirinarv  tmcti',  vr  h  ]>t>ric:t'CHl  hIiscrss  fn>m  which  the  f^s  was 
iiV'irlHtl.     Occii3iimnlly,  h"wevfr,  nuither  of  these  c<>n(litii)ns  seems  to  hKve  bven 

Iiri'scnt,  Hnd  the  orifjin  v(  the  pliunoTiKinun  was  cibscure.     .S>e  k  case  by  Cameron, 
.jiiici't,  1880,  vol.  ii.  p.  7(ji;.     It.  SLi 
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It  hag  been  considered  that  the  rate  of  eKcretiou  of  phosphorus 
iiimI  Hiilphiir,  under  proper  precautions  und  correcHone,  t'ltrniHhed 
a  moafiure  ot'tht^  c-xchanye  ot'  molerial  within  the  hodv — that  is, 
of  thf  aetivtty  of  thu  rnuleculur  Ufu  ut'  tho  tiet^uoH:  and  ihat  in 
discHsc,  nn  important  insight  into  obscure  phenomena  could  he 
thus  obtiiined,  capable  of  being  turned  to  praetical  uses.     In 

firoportion,  however,  ub  these  researches  have  been  extended,  it 
lad  becotue  clearer  and  dearer  thm  theae  expectations  are  not 
likely  to  be  i*calizcd,  and  tliat  the  practttianer  is  not  likely  to 
draw  much  help  from  these  recondite  gourees.  The  difHcnltie« 
in  the  way  are  manifold.  lu  the  tirvt  place,  mtautitative  deter- 
uiinatioiis  of  Hulpluir  and  pbosphortii?,  notwithstanding  all  the 
aid  of  modern  vohinttetrical  methods,  are  still  too  lrouMe*ome 
und  tedious  to  be  within  reach  of  any  but  a  very  select  body  of 
practitioners.  Itnt  this  ia  orte  ot  the  smallest  difficulties.  In 
all  such  determinations  it  is  necessary  to  do  more  than  ascertain 
the  proportion  per  cent.  To  obtain  results  of  any  value,  the 
quantity  per  day  must  he  ascertained.  Again,  there  arc  physio- 
logical variations  tu  make  allowance  for,  arising  fi*oiu  lood. 
exercise,  sleep,  etc.:  and  thirdly,  it  ban  now  been  ascertained 
that,  all  known  conditions  reniaming  ihe  same,  the  rate  of  ex- 
cretion of  these  eletuent»  j>re(H;ntt>  oscillations  from  an  unex- 
plained temporary  releniiou.  or  partial  retention,  of  the  ele- 
ments within  tlie  body,  which  is  suceeodcd,  atter  a  shorter  or 
longer  interval,  by  a  ctimpcnaating  increased  ditu'liarge.  These 
ctrcum^tuuccii  render  it  necessary  to  continue  the  observations 
over  a  number  of  days — six  or  eight — in  order  to  cover  the 
inequalities.  Vor  theae  and  other  reasons  whidi  might  be  men- 
Uooed,  these  inquiries  are  surrounded  with  dilticulties.  U  is 
Uttle  wonderful,  tlierefore,  that  the  results  obtained  l>y  dittcrunt 
experimenters  show  a  marked  want  of  uniformity :  aud  it  ii« 
simply  the  fitut  that,  from  a  clinical  point  of  view,  lUctm  laborious 
investigations  must  at  pres^mt  he  regarded  as  imfniiiftd,  iiiid  for 
that  reiUion  tliey  ijjuv  l>e  passed  over  with  only  a  slight  notice  in 
apractical  work.  It  itt  highly  desirable,  however,  thai  researches 
ot  this  class  should  he  pushed  on;  it  is  impossible  to  say  how 
soon  practical  lessons  may  be  culled  from  these  now  apparently 
dormant  facts.  At  any  rate,  tliey  cannot  liiil  to  enlarge  our 
general  ideas  on  physiological  and  pathological  processes. 


XIII.— UltKA,  CO(HII,)r 

Looking  at  the  urine  from  a  physiological  poiulof  view,  urea 
must  be  regarded  as  its  most  im]iortaut  constituent.  It  is  the 
chief  tinal  product  of  the  metamorphosis  of  the  albuminous 
tissues,  and  furnishes  the  form  under  which  nearly  all  the  nitro- 
gen finds  its  way  out  of  the  body. 
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Urea  is  a  bland  cryBtnllineHubstanee  possessing'  the  properties 
of  a  feeble  bust*.  It^  bfst  known  cumbinations  are  the  uitriite 
mid  oxalate,  both  of  nhich  flre  much  lees  soluble  than  urea 
itfiolf.  Urea  U  very  soluble  both  in  water  and  alcohol ;  it  nc\-cr 
foriim  a  epontaucoua  urinary  depoi^it.  Its  proaence  in  a  urine  of 
high  density,  or  one  artiiicially  eonecntratod,  is  easily  demon- 
strated. If  to  such  a  nrine  an  e(|iinl  volume  of  strong  nitric 
acid  bo  uddud.  in  a  teat-tube,  and  tbe  tulh}  be  plunged  into  cold 
water,  the  mixture  speedily  Ueconicts  a  shining  mtiss  of  cryBtals 
of  nitrate  of  urea. 

The  daily  separation  of  urea  by  adult  men  between  the  ages 
of  twenty  and  tbrty,  averages  about  300  grains ;  but  the  utnouDt 
varies  considerably  from  various  cnnaea.  such  aa  diet,  exerci««, 
melcomlogical  conditions,  and  inilivi(huil  peculiarities.  Of  the 
twenty-fonr  scries  of  obaervalions,  of  not  less  than  ait  days  each, 
tubulated  by  Dr.  Parkes,  the  niJnitnum  result  is  286.1  ^niine; 
and  the  inaximum  6S8.4  grains  per  day.  The  body-weighi  has, 
as  might  have  been  expected,  a  very  apparent  relation  to  the 
daily  excretion  of  urea,  but  the  relation  is  not  siuiplr  a  direct 
one,  because  the  weight  of  individuals  is  made  up  dinerently — 
some  being  heavy  from  bone  and  muscle,  othei-s  from  an  ac- 
cumulation of  fat.  It  is  estimated  that  a  healthy  adult  man 
excretes  urea  ut  the  daily  rate  of  Si  grains  per  pound  of  the 
weight  of  his  body. 

Ttio  excretion  of  urea  is  greatly  increased  after  a  meal — espe- 
cially of  animal  food.  Bidder  and  Schmidt  believed  that  this 
arose  from  a  direct  transtbrmation  into  urea  of  a  portion  of  the 
alimentary  materials  without  their  being  previously  tixed  as  tis- 
sues; but  Bii<chotf  and  Yoit,  with  inure  probability,  attribute 
this  increase  to  an  aceelenited  ti-<Bue-nietamorpii(»3i3  induced  by 
the  presence  of  the  nuw  supplies  iu  the  blood. 

Copious  water-drinking  causes  an  iticrcatiied  separation  of 
urea.  Children  secrete  more  in  proportion  to  their  weight 
than  adults. 

The  immediate  ettect  of  muscular  exercise  appears  to  be  to 
restrain  {or  at  least  not  to  increase)  the  excretion  of  urea;  but 
it  is  increased  in  the  period  of  rest  which  follows  exercise.' 

The  quantitative  estimation  of  urea  in  urine  may  be  mado 
cither  by  the  method  of  Liehig  or  by  that  of  Davy,  as  modified 
by  Drs.  Kussell  and  Wtwt. 

"  LiEBio's  VoLtJMBTBtcAL  Metiiod. — This  method  is  based  od 
the  property  of  urea  to  form  an  insoluble  precipitate  of  fixed 

I  Fm  ftirtbar  InfannMloa  ^pMUoc  the  eicRtion  of  nitrogen  fiirM)  under 
rBriotw«onditio[u,  A^  render  is  rel^rrea  to  tho  ImportHOt  inv««li^nti<<n>  of  Or. 
P«rkei,  Ued.  Timet  and  Ohx.,  IR67,  1.  V.*i,  nnd  Proc.  R');  Soc.,  1871,  p.  849; 
»lnn  Orehaut.  J-  do'l'Aoftt  et  Pby*..  1870.  3IS;  \Vci(;e1in,  Retehert'*  ArchlT, 
184)8,20;;  pHt»n.  J<>urn.  of  AtiAt.  aful  Phy*,,  Uay.  1t>7L 
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ipoallioti  xvitb  the  nitrate  ol'  thtr  protoxide  of  mercury.  But 
in  order  tliat  the  test  imij  operate,  it  is  Dece69ftr_v  to  free  the 
uriue  buforubauii  trom  phospbiitfs  and  sulphutcii.  It  i^  also 
necessary  tor  complete  accuracy  to  make  allowauLO  for  the 
chloride  of  Bodium  present.  When  elilorido  of  Kodium  uouxistB 
in  any  fluid  with  urea,  the  nitrate  of  mercury  produces  no  pre- 
cipitation of  urea  until  tbe  wbolu  vi'  the  cbloridu  of  tsodiuni  w 
dtican)p{H>ed  with  foriiialion  of  bicblua-ide  of  nmrcury  and  nitrutu 
nf  Roda.  Artcr  tliis  cnnvei-sion  is  completed,  urea  begins  to  be 
precipitated,  and  tbe  test-solution  is  to  be  added  until  uo  more 
urea  remains  in  aolutioii.  This  point  is  useertaiiiet)  by  a  solu- 
tion of  carbonate  of  soda,  which  immediately  develops  a  yellow 
color  wlien — and  not  before — all  the  urea  has  been  thrown  down 
with  the  mercury. 

Three  aolulions  are  therefore  required. 

^^xt.  A  baryta  solution,  to  precipitate  the  phosphateti  and 
sulphates.  This  i*  composed  of  one  volume  of  a  cold  saturnlcd 
solution  of  nitrate  of  baryta  mixed  with  two  voiuuii's  of  satu- 
rated baryta-water. 

SKOtid.  The  mercurial  te^t-solution.  Ten  cubic  centinietrcB 
of  this  solution  contain  0.772  gramme  of  red  oxide  of  mercury 
dissolrcfl  in  nitric  acid — that  is  to  say,  in  the  form  of  nitrate  of 
the  peroxide  of  mercury. 

Third.  \  solution  of  carbonate  of  soda  of  about  the  strength 
of  twenty  grains  to  the  ounce. 

A3  tbe  preparation  of  the  iirst  and  second  solutions  is  very 
troublesome — the  latter  especially— it  is  more  convenient  to 
purchu&o  lliom  reaily  nuidc* 

The  analysiB  is  p<>rfurmed  in  the  foUowing  manner: 

L  Forty  cubic  centimetres  (or  two  volumes)  of  tbe  urine  are 
tnixiMi  in  a  beaker  with  twenty  cul)ic  centimetres  (one  volume) 
of  the  baryta  solution.  Tbe  mixture  is  thrown  on  a  tiltcr; 
tit^ecn  cubic  centimeti'es  of  the  filtered  tluid  (whicli,  of  course, 
contains  two-ibird.s,  or  ten  cubic  centimetres  of  urine)  are  care- 
hilly  measured  otf  and  placed  in  a  small  beaker. 

2.  A  graduated  burette  is  filled  with  the  mercurial  aolntion, 
which  is  then  very  carefully  dropped  into  the  beaker  until  the 
mixture  begins  to  become  turbid;  a  few  drops  generally  suffice. 
A  note  ifl  uiken  of  ibe  f|uaiitity  of  (he  aolutinn  used  to  reach 
this  point :  it  indicates  that  nil  the  chloride  of  sodium  is  deconi- 
poecd  and  tliut  the  urea  is  now  beginuinu^  to  be  precitiitatcd. 

8.  The  mercurial  solution  is  now  added  more  Ireely,  and 
thoroughly  mixed  by  means  of  a  glass  rod :  a  copious  white 

'  Tb«*e  and  otbvr  teat-eolutioas  for  valumotrloU  fmaljeee  of  llw  urloe  may  bo 
hail  iif  iiriffln,  BunliUI  Row,  LoDdon,  and  from  Jfoltenb«iMl  &  Co.,  Chcmiuli, 
JJaiK'bolvr, 
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precipitate  makes  its  appearatiee,  and  the  analysis  approaches 
completion. 

4.  This  point  is  ascertained  by  pouring  some  of  the  carbonate 
of  soda  solution  into  the  bottom  of  a  white  porcelain  plate; 
and  taking  a  drop  from  the  turbid  mixture  in  the  beaker  by 
means  of  the  stirring-rod,  and  letting  it  tall  into  the  solution  on 
the  plate.  Ae  long  as  the  drop  produces  only  a  white  curdy 
circle  the  mercurial  solution  is  still  to  be  added;  but  as  soon 
as  a  yellow  tinge  appears  the  analysis  is  finished. 

5.  The  quantity  of  mercurial  solution  used  is  then  read  oil', 
and  the  ]>ortion  used  before  the  occurrence  of  turbidity  sub- 
tracted— the  remainder  is  what  has  been  employed  to  precipitate 
the  urea.  Each  cubic  centimetre  of  the  solution  used  indicates 
0.154  grain  (or  0.01  granmie)  of  urea.  From  this,  by  an  easy 
calculation,  the  iimountof  ureain  ten  cubic  centimetres  of  urine 
may  he  ascertained;  and  if  the  number  of  cubic  centimetres  ot 
urine  voided  in  the  twenty-foar  hours  be  known,  the  daily  ex- 
cretion of  urea  is  readily  calculated. 

Davy's  Trockss  modified  by  Russell  and  West. — The  prin- 
ciple of  this  method  depends  on  the  decomposition  of  urea  by 
the  hypochlorites  and  hypobromites.  The  amount  of  urea  is 
determined  by  measuring  the  volume  of  nitrogen  evolved. 

A  solution  is  prepared  by  dissolving  100  grammes  of  solid 
caustic  soda  in  2r)0  c.c.  of  water  and  adding  25  c.c.  of  bromine 
at  the  time  the  solution  \s  required.'  The  apparatus  constructed 
by  Drs.  Russell  mid  Went  for  the  [lerformance  of  the  analysis  is 
both  compact  an<i  cheap. ^  But  it  is  not  so  couvenientand  accu- 
rate to  vvork  with  as  that  devised  by  Mr.  Apjohn.  Mr.  Apjobn's 
apparatus  consists  of; 

1.  A  glass  measuring  tube  of  about  a  foot  in  length  drawn 
out  at  the  end  which  will  be  uppermost  when  the  tube  is  used, 
like  a  Mnlir'w  burette,  and  subdivided  into  30  parts  of  equal 
capacity,  the  aggregate  volume  of  which  is  55  c.c. 

'2.  A  small  wide-moutbeil  gas  bottle  of  about  60  c.c.  capacity. 

3.  A  short  test-tube  of  about  10  c.c.  capacity,  and  of  such 
height  that  when  introduced  into  the  gas  bottle  it  will  stand 
witnin  it  in  a  slightly  ini-lined  position. 

The  following  are  the  arrangements  for  combining  the  appn- 
ratus  and  working  an  experiment : 

The  graduated  tube,  held  in  a  clamp  attached  to  a  retort- 
st«nd,  is  depressed  into  a  glass  cylinder,  nearly  tilled  with  water, 
until  the  zero  mark,  which  is  near  the  upper  end,  exactly  coin- 
cides with  the  surface  of  the  water.  15  c.c.  of  the  hypobroraite 
solution  (100  grammes  of  NallO,  250  c.c.  of  water,  25  c.c.  of 

'   Lancet,  February,  lR7'i,  p   241. 

'  It  may  be  had  from  Cetti,  Br.-oke  ,Slrw.'t,  Holboni,  Londitii,  jirii-o  8s  (td. 
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broniinc)  having  been  poureH  into  the  bottle,  the  test-tube  con- 
tuitiiii^  the  uritie  itt  introduced  bv  iiK-uns  of  a  fbrticDt*,  care  being 
taken  ibut  none  of  its  conietits  e^hall  spill  into  the  iiypobromit*^. 
The  Huak  is  now  closed  with  a  very  accurately  fitting  India- 
rubber  stopper,  perforated  with  a  hole  in  n-hicn  is  inserted  a 
short  piece  of  glaes  tubing  open  at  both  ends,  and  is  then  con- 
necteu  with  Uie  nieaauriug  tube  by  means  of  a  piece  of  elastic 
tubing.     It  is  now  inclined  so  as  to  allow  the  urine  to  mix  with 

Kio.  20. 


A|{ohn*>  aiiiaiatiu  fur  llw  iMInwiliin  of  im«  wKh  BiuwU  bimI  WgM'i  •aliillon, 

the  hypobromite.  Erter\'eBcenco  at  once  commences,  and  as  it 
proceeds  the  measuring  tulM>  is  gradually  raised  so  as  to  relieve 
the  <liseuga^ed  nitrogen  from  the  hydrostatic  pressure.  The 
flask  js  shakfii  a  few  times,  and  when  tbo  reaction  is  completely 
over,  the  apparatuB  is  left  for  a  few  minutes  until  it  has  acquired 
the  temperature  of  the  room  In  which  the  experiment  is  per- 
formed. Another  exact  levelling  of  the  measuring  tube  is 
mode,  and  the  number  of  the  division  corresponding  to  tlie 
volnme  of  the  dL-veIo|ied  nitrogen  ie*  read  off. 

The  tube  is  wi  graduatftl  that,  when  j  c.c.  of  urine  are  oper- 
ated on,  each  division  corrcspondH  to  0.1  per  cent,  of  urea,  op 
0.44  grain  per  tluidouncc  of  the  IJnti((h  rharmacopoeia.  Aa 
easy  calculation  from  these  data  gives  the  daily  discharge  of 
urea.  Suppose  45  onnces  of  urine  are  voided  in  the  24  hours, 
and  that  &  c.c.  of  this  evolve  20  measures  of  nitrogen  with  the 
hypobromite  solution,  then : 

0.44xMX«  =  tB«. 

The  daily  discharge  of  urea  was  396  grains. 

» 
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I  havo  cai-efully  tested  this  method  aud  have  fouud  it  easy, 
accurate,  and  8jKic<ly.' 

pATitoi.OrtiCAL  Rbi-atiovs  OK  Urra. — Tlio  exorelioii  of  area  in 
d'lBeaee  liati  btieii  uxHiniiied  in  a  large  uumbcr  of  c-Hsea.  In  the 
acute  stage  of  febrile  and  itiiflammatory  diseases,  there  is  an 
increased  tbrmation  and  diecbargc  of  urea>  depending  on  an 
accelerated  metamorphosiB  of  tiBHue.  When  the  crisis  of  the 
disorder  haa  passed,  and  defervescence  sets  in,  the  excretion  of 
urea  falls  oven  below  lU  natural  average.  Thin  rule,  however, 
is  liable  to  oxcdptions;  it  appears  thai  in  not  u  few  in»tAnceR 
there  is  a  retention  of  nrea  within  tlm  body  during  the  pyrexial 
period,  even  when  no  disorder  of  the  kidneys  ezii^ti>,  anu  a  coro- 
pensntins:  discharge  when  convalescence  begins.  Acute  (inflam- 
matory) IJright'6l>iBeuae  ie  «  constant  exception;  the  urine  in 
that  complaint  is  paor  in  urea;  hut  ihis  arines-,  not  from  dimin- 
ished formation,  but  from  defective  separation,  owing  to  the 
blocked-np  condition  of  the  nriniferons  tubes. 

Frerichs  found,  in  one  example  of  acute  yellow  atrophy  of 
the  liver,  a  total  de^ctuney  of  urea  in  the  urine :  in  a  second  case ' 
tliere  wa»  abundance  of  urea  in  the  urine  discharged  during 
life,  but  onl^-  a  trace  in  that  withdrawn  from  tlie  bladder  after 
death. 

In  chronic  diseases  not  involving  the  kidneys,  the  excretion 
of  urea  has  not  usually  been  found  matorialty  affected. 

In  saccharine  dinbet(^s  tluTC  is  an  excessive  separation  of  urea, 
as  might  liuve  hecu  expected  from  the  accelerated  rate  of  tissue 
niBtuinorphosis  which  must  iu.-conipauy  the  full  feeding  and 
rapid  emaciation  of  these  patients,  * 

In  a  case  of  diabetes  insipidus  (with  a  daily  discharge  of  12 
or  14  pints  of  urine),  I  found  the  excretion  of  urea  lo  oscillate 
between  894  and  &0&  erains  daily,  wbicb  yielded  a  mean  rate 
of  4J  grains*  per  jjoiind  of  the  hody-weight.  This  is  about  a 
fourth  above  the  average  for  healthy  individuals. 

lu  both  acute  uud  chronic  degeneration  of  the  kidneys 
(Bright'^  Disease)  there  is  a  marked  lessening  of  the  excretion 
of  urea,  as  will  be  more  fully  commented  on  when  those  diseases 
come  to  be  described.  The  proportion  of  urea  is  also  greatly 
reduced  in  the  urine  voided  by  persons  anttering  from  an 
obstruction  in  the  ureten*  {ste  t-uppression  of  Urine). 

One  of  the  most  imporiant  ])ropertie8  of  urea  is  the  great 
facility  will)  which  it  is  broken  up  and  re*olvcd  into  new  com- 
pounds. This  property  comes  into  important  play  wlien  urea 
IB  unnatnnilly  retained  in  the  blood  or  in  tlie  urinary  passages. 

>  Per  K  runb«r  accounl  or  thii  method,  cm  Rum«I1  and  Wnt't  |Mp«r,  Jpuro.  of 
Chem.  Sac  ,  Aug.  IftT-l:  ind  Pnctitioner,  Feb.  Itl7ft.  Apjofao'i  papvr  it  in  ths 
Chetnit-al  New*,  Jftti   22,  IHTI>. 
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It  hiiR  tM^en  nlroaHy  cxplaincil  with  what  conseqDdDCes  this 
bland  aii<)  iiiiiuuiious  buHti  i.s  converted  into  pnugent  carbonate 
of  ainnioiuH  in  thi?  bladder  and  otiier  jmns  of  the  urinary 
tract.      A  similar  convorsion,  taking  ])lace  In  the  blood,  was 

■believed  by  Frerichs  to  bo  the  eaneo  of  the  stormy  and  dan- 

kgerousphenomena  of  urwniia. 

Dr.  Front  believed  that  tliorc  existed  a  peculiar  morbid  state 

■characteri?:ed  by  an  absolnte  and  relative  increase  of  the  excre- 
tion of  urea,  unuccomptauied  by  pyrexia.  To  this  condition 
Dr.  Willis,  who  adopted  (lie  view  of  Prout,  gave  the  name  of 
Azoturia.     The  subjects  of  this  form  of  diseoAe,  according  to 

[Prout,  bad  usually  a  frequent  and  urgent  desire  to  pass  wator 
both  by  niijht  and  day.  This  seemed  prineinally  due  to  an  irri- 
table sensation  rc-t'errod  to  the  neck  of  the  bladder,  occasionally 
extending  along  the  urethra;  but  in  some  caaoB  it  was  due,  at 
least  in  part,  to  real  diurcttis.  In  almost  every  inBtanco  the 
(|uuntitj  of  urine  voided  in  tlm  twenty-four  hours  was  somewhat 
»1iove  the  natunil  standard.  The  qiinntity  was  also  particularly 
liable  to  be  increased  by  causes  which  would  scarcely  aflect  a 
person  in  perfect  health,  at  least  to  the  same  degree;  such  as  by 
a  chilly  state,  mental  emotion  or  excitement,  etc' 

In  addition  to  the  direct  urinary  symptoms,  there  was  some- 
times a  sense  of  weight  or  dull  pain  in  the  back,  accompanied 
by  dlsioclination  to  hodily  exertion;  there  was  no  remarkable 
thirst;  nor  craving  for  food;  nor  enuiciatiun.  Moreover,  the 
functions  of  the  skin  appear  to  he  little  deninged. 

Such  is  a  summary  of  the  description  of  Prout.  lie  does  not 
supply  any  details  as  to  the  daily  flow  of  urine  nor  the  daily 
amount  of  urea.  At  the  time  Prout  wrote,  very  little  was  known 
us  to  tha  natural  (physiolngieah  variations  in  the  excretion  of 
urea;  and  the  opinion  he  he-Id  as  to  urea  being  chiefly  the  final 

Eroduct  of  the  metaniorphosiei  of  the  gelatinous  tisttueshas  siuce 
een  proved  to  be  erroneous.  Lookiri":  at  the  question  from 
the  standing-point  of  the  physiological  doctrines  now  in  the 
ascendant,  it  is  difficult  to  admit  the  existence  of  a  condition 
characterized  by  the  incompatible  coincidences  of  an  increuacd 
excretion  of  urea,  with  absence  of  thirst,  absence  of  excessive 
feerling,  and  altsence  of  fniaciation. 

Precise  fact*i  in  support  of  Prout'i*  vie%v  are  wanting.  Willis's 
description  is  loo  looae  to  give  much  conlidence,  and  subsequent 
writers  have  contented  themselves  with  a  reference  to  Prout 
:Md  Willis.' 

'  Prmil :  Stomftcb  bikI  Uenal  OintaMM.  &t)i  mlit-.  p.  07 

■  Thr  »Ik  c«m*  r«conl«(i  by  [>r.  llanddsld  Jones,  in  tbc  llrit  Mod.  Joum.  for 
Ort.  12,  I8BI.  unrli>r  Ihp  lillf  of  -'C^mw  of  liaruri*,"  iirw  nideBcirnt  in  n»c»»«»fy 
deUtl*,  tlml  thvy  up  of  Wi  Bcrrioe  Ui  ■  rodcr.  Id  oulv  odc  of  ibom  wue  ibo 
unnc  r>f  the  twmtv.four  houn  eollpcttid  and  examined,  and  in  that  cm*  only  on 
Fiin«  •xii'muon.  In  tlip  remainder  "  Imniritt  "  i««im  to  hav*  bMli  inferred  to  « lilt 
from  the  bifcb  dflnslt;  of  a  tingle  3[>eciineo. 
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Dr.  Parkee,'  however,  records  a  remftrkable  case  examined  by 
Dr.  Khiger.  The  patient  wue  n  muldle-ngcd  man  weighing  109 
pounds,  who  was  not  teverish,  and  appeared  only  feeble.  Ue 
wan  fed  on  the  ordinary  dii;t  of  the  hospital  (Univeraity  College),^ 
and  pa.tsed  in  each  twenty-four  hmin*  no  leas  than  HBOgraJni 
of  urea  (luean  of  twelve  days),  or  10.36  grains  to  each  pouut' 
avoirdupois  of  his  body-weight.  There  was  a  trace  of  eugari 
bat  not  enough  to  determine  qnantitatively.  The  daily  flow 
urine  in  this  case  amounted  to  9G  tluidounces,  which  is  tullyl 
double  the  normal  average. 

In  my  own  experience,  I  have  usually  found  that  coses  which' 
at  fir»t  Bight  appeared  t.o  belong  to  this  category — caBoeexhibiting 
a  donao  urine  and  u  train  of  [len'ous  symptoms — turned  out  on 
more  exact  investigation  to  want  the  s]>ecial  feature  indicated 
by  Prout  art  the  essential  one;  namely,  an  absolute  increase  in 
the  daily  discharge  of  urea.  Xevertholess,  some  facts,  rarely 
observed,  have  letl  an  impression  on  my  mind  that  Prout's  do- 
acription  is  not  altogether  fancifuh  The  following  case,  which 
I  saw  with  the  late  Mr.  Ureavee,  of  this  town,  seems  to  have 
been  one  of  those  Prout  had  in  view  when  ho  drew  up  his 
account. 

Mr.  li.,  a  man  about  50,  complained  of  troublesome  irritation  at  the 
back  of  th?  phnrvnx,  dehiliiy,  want  of  energy  and  power  of  application 
to  business.     Tn  the  preceding  three  months  he  had  lost  20  Ibii.  in  wdghL 

The  urioe  was  first  examin^^d  by  me  on  May  23, 1SH3.  Tt  had  sp.  gr.  i 
1029,  and  coDlained  a  jtmftll  ijtiantity  of  KUgar,  hut  legu  than  one  grain  to] 
the  fluidouoce.  This  vita  the  only  occasion  on  which  I  detected  sugar,; 
but  Mr.  Greaves  had  found  it  once  or  twice  previousiv.  Tt  was  arranged ' 
that  the  whole  of  the  urine  voided  in  each  24  hours  should  he  separately 
collected  and  sent  to  me  for  analysis.  This  was  done  for  three  suooes- . 
live  days;  and  three  weeks  Inter  il  was  dune  again  fur  two  sucoearii 
days.     The  following  table  exhibits  the  result  of  the  examination: 


Mny2S. 
"    2tt. 

"  a?. 

June  18. 
■<     19. 


QuuitllT  pur  itj. 

.    27   ouocea 

.  «oi    " 

SI  •< 

,     20        " 
.     M        «• 


]020.fi 
1029  76 
1028-26 
102T.6 
1020.6 


Toblntw. 
MS  grains. 
669      •• 
6A6      '• 
M6      •• 
610      •• 


This  imtieul  wa«  not  febrile ;  bis  weight  was  120  lbs.;  there  was  little 
appetite,  and  no  ihirat,  and  yel  he  excreted  daily  4.G  gruius  of  urea  for 
each  pouud  uf  body-weight  ou  tbesv  live  ilnye,  which  is  fully  a  tjuartcr 
beyond  the  usual  average.  1  saw  the  pnlivut  agaiu  towarda  the  end  of 
January,  lS6!j,  The  uriue  bud  then  lost  its  peculiarity;  and  the  health, 
under  a  regulated  diet  and  exercise,  and  a  counw  of  vegetable  tonics, 
with  citrate  of  potash,  had  become  completely  reestablished. 


*  I^rkcs;  Oa  Ilis  Conpmitlon  of  lbs  CriDo,  p.  374. 


URXA.  ISS 

Prout  wft8  of  opinion  that  these  cases  were  pathologically  re- 
lated to  diabeteB;  and  he  conjectured,  though  he  had  not  wit- 
nessed the  fact,  that  they  often  developed  subsequently  into  that 
disease.  That  there  is  some  relation  between  the  two  con- 
ditions seems  not  improbable;  in  the  cases  of  Br.  Ringer  and 
myself  a  small  quantity  of  sugar  was  temporarily  present  in  the 
urine  with  the  excess  of  urea.* 

In  the  case  just  related  the  cause  of  the  complaint  was  mental 
anxiety;  and  in  all  the  instances  which  I  have  been  inclined  to 
place  in  this  group,  the  origin  of  the  disorder  could  always  be 
traced  to  some  kind  of  mental  emotion. 

I  See  Demange,  Thtee  de  ParU,  1878,  and  London  Medical  Record,  1879,  p.  98. 
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ABNORMAL  SUBSTANCES  IN  THK  URINE:   ORGANIC* 
DEPOSITS. 

I.— EXTRA-RENAL  EPITHELIUM. 

Any  part  of  the  geuito-urinary  passages  may  shed  its  epi- 
thelium into  the  uriue  so  as  to  form  a  sediment. 

The  urine  of  the  two  sexes  diflers  notably  in  the  character 
and  quantity  of  the  epithelial  cells  found  therein.  This  arises 
from  anatomical  differences  in  the  lower  geuito-urinary  passages ; 
and  advantage  may  sometimes  be  taken  of  this  circumstance  to 
distinguish  the  sex  of  the  individual  whose  urine  is  under 
examination. 

In  the  male  sex  an  epithelial  deposit~of  extra-renal  source  is 
most  commonly  derived  from  the  urethra  and  prostate  gland, 

Fio.  21 . 


Oval  ftiiU  tfliLpd  i|iitlii'liul  Gl:U^  fuimil  lU  llii-  Ihn-ivly  ikinl  [lakj  iliju-^it  uf  i\\v  urine  wX  n  nukn  nvlin 

Ili«l  fiTiiU'H}  I'lilTrn-i]  IruliL  uiilh>iThii.'Jl- 

and  is  composed  of  oval,  tailed,  or  rounded  colls  (Fig.  21),  about 
twice  as  largo  as  pus  cells  and  usually  flattened.  A  deposit  of 
this  sort  is  always  scanty,  and  to  the  naked  eye  presents  the 
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appearance  of  a  collection  of  whitish  flakes  aud  strings.  When 
taken  up  by  the  pipette  for  examination,  these  flakes  are  found 
to  have  the  viscid  glairy  character  of  mucus.  A  sediment  of 
this  character  is  not  uncommon  in  men ;  in  many  casee  it  may 
be  distinctly  traced  to  an  old  gonorrhcea,  which  has  long  since 
passed  away  leaving  no  other  vestiges  behind  it.  The  deposits 
found  in  the  urine  of  persons  subject  to  nocturnal  emissions 
have  very  much  the  same  appearance  to  the  naked  eye. 

It  is  well  to  be  aware  of  the  nature  of  this  deposit.  Youths 
principally,  but  older  men  not  unfrequently,  observe  for  them- 
selves the  presence  in  their  urine  of  the  string  and  flakes  just 
described;  and  they  are  liable  to  become  subject  to  hypochon- 
driacal fears  and  anxiety  respecting  them.  Such  individuals 
are  common  victinis  of  unprincipled  empirics.     I  was  recently 

Fio.  22. 


*  ViL^^irmL  t'liitlieliuiu  Id  llii'  urinr*. 

consulted  by  a  gentleman  who  paid  very  large  suras  to  a  quack 
who  had  persuaded  him  that  the  flaky  shreds  in  his  urine — the 
innocuous  vestiges  of  a  gonorrhcea  contracted  five  years  pre- 
viously— were  of  a  dangerous  nature,  and  required  active  and 
long-continued  treatment.  It  is  not  a  trifling  matter  to  be  able 
to  allay  the  alarm  of  such  patients,  and  to  convince  them  that 
the  subject  of  their  anxiety  is  wholly  unimportant. 

In  females,  epithelial  sediments  arc  both  common  and  abund- 

.ant.     From  the  simple  short  urethra  the  urine  receives  little 

or  nothing;  but  the  vaginal  membrane  is  throughout  invested 
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with  a  liuiiig  of  pavement  opitheliam,  tlic  cIcmentH  of  which  are 
detached  with  mcilitj  and  in  ^rcflt  quantity,  giving  rise  to  an 
abundant  amorphous-looking,  light,  cloudy  deposit  iu  the  uriuc. 
When  exttmincd  microaeopieally  this  deposit  is  t'ound  composed 
of  large  flat  cells,  reeemhliug  the  cpithelta  of  the  mouth  (Fig. 
22).  Tiio  cells  either  lie  discrete,  or  united  by  their  borders 
into  patches  of  rude  mosaic. 

A  deposit  jfthis  character  is  found  only  in  the  urine  of  females, 
and  cotiiparativuly  few  are  wholly  exempt  from  it.  In  the  sub- 
jects of  vaginal  leucorrhoca  it  \»  always  abundant;  but  it  is  also 
present  frequently,  and  in  (juantity,  where  there  is  do  appreci- 
able disorder  of  the  genital  pasftages.  Kvcn  young  (female)  chil- 
dren roay  have  a  sedimentary  uriuu  from  this  cause,  especially 
those  of  a  fltrumous  habit. 

The  epithelium  of  the  bladder,  ureter,  and  pelvis  of  the  kid- 
ney fijids  its  way  into  the  urine  of  both  Be.xea  in  cases  of  vesical 
calculus,  renal  calculus,  and  pyelitis  from  any  cause.     The  epi- 

Fw.  W. 


fe 


HtflM*-*  etOi  (hini  III*  t.lulilai.  unht,  M>1  |«lib  i^  llnr  hklnarjr. 

thelium  which  tines  these  pariM  is  of  a  transitional  character, 
and  presents  a  great  variety  of  forms — cylindrical,  gpiudle- 
shaped,  caudate,  oval,  spheroidal,  and  irregular  (Fig.  23).  It 
cannot  fail  to  be  noticed  how  like  some  of  these  cells  arc  to 
cancer-cells ;  so  like,  indeed,  that  the  recognition  of  cancer-eell& 
(as  such)  in  the  nrino  becomes  a  mutter  of  very  great  uncer- 
tainty. In  cases  of  suspected  pyelitis  the  existence  of  cells  of  this 
class  in  the  urine  greatly  fortines  the  diagnosis.    {See  Pyelitis.) 
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II.— BENAL  EPITHELIUM  AND  CA6TS  OF  TUBES;  THE  DEPOSITS 
A6SOCIATK0  WITH  AI.IIUMINlTltl A. 

Ah  renal  opitlielium  mid  casts  of  the  uriniforous  tubee  are 
commonly  found  together,  it  will  be  conveiiiunt  to  considtT 
them  in  conjunction. 

The  urinifcroati  tubes  are  lined  with  a  single  layer  of  epithe- 
lium. The  cells  of  this  layer  in  the  cortical  part  of  the  kidney 
couaist,  in  (he  healthy  state,  of  a  round  or  ^liglitlv  oval  nucleus 
having  a  delicate,  regular  nutlitie,  resembling  closely,  Vtoth  in 
size  and  aspect  (ex<'cpt  in  not  being  biconcave),  the  red  corpnsele 
of  the  blood;  around  thia  nueleus  is  aggregated  a  quuntity  of 
solid,  yet  friable,  faintly  granular  substance  (Fig.  24,  a).    A 

7io.  24. 


Bb. 


\n  r.  I 
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mU«  Id  •  itiU  «f  IMj  dogrntiMton. 

distinct  cell-wall  is  usually  understood  to  exist  around  each 
nucleated  maaa;  but  my  own  observations  tend  to  support  the 
view  of  Dr.  Beale,  that,  in  the  convoluted  tubes,  a  distinct  cell- 
wall  can  only  occasionallv  be  seen.  When  the  cut  eurface  of  a 
healthy  kidney  ie  scraped,  the  nucleated  niafiees  are  freely  ficpa- 
ratcd  from  each  other.  The  nucleus  itself  is  then  seen  to  be 
exceedingly  uniform  in  size  and  shaiK-;  but  the  granular  matter 
surrounding  it  ia  very  irregular.  Sometimes  the  nucleus  is 
quite  free;  more  commonly  it  is  embedded  in  granular  matter. 
Sometimes  this  latter  forma  a  ■spheroidal  mass,  with  a  more  or 
less  distinct  cell-wall ;  sometimes  the  granular  mass  looks  as  if 
partly  broken  otf;  or  there  reinaiuH  only  a  small  (|uaiitity  of  it 
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adhorin^  to  t.l)0  niicleuB.  In  the  etrnight  tubes  the  celNwall  is 
alwajs  distinct  enough,  and  (ho  cells  are  flatter,  »o  that  the 
avuilablu  bore  of  tho  tulws  is  larger  in  the  pyramidal  than  in 
the  cortical  portion**.  When  thero  is  rapid  proliferation  of  the 
epitheliiini  of  the  urinifcrous  tubes  (as  in  the  larpj  white  or 
mottled  kidney)  the  nnclcus  is  frequently  Rccn  cIcfV-  into  two  or 
three  nucleoli,  and  the  cell  puts  on  the  appearance  of  a-  pus 
coQiuscle. 

The  epithelial  lining  of  the  urinifcrous  tubes  is  liable  to  be 
separated  from  the  baitenient  membrane,  in  certain  diseitscd 
conditions,  and  tlischarged  with  the  urine.  Cougulable  matter 
is  al-Sfi  liable  to  b(^  poured  into  the  urinifcrous  tubts,  and  having 
solifiilied  there  is  afterwards  washed  out  by  the  stream  of  urine, 
and  appears  therein  as  casts  or  moulds  of  the  tubes. 

The  epithelium  and  casta  thus  discharged  present  a  number 
of  moditiejitionA  nf  form  and  aggregation,  which  eerve  to  indi- 
cate and  distingnii»h  particular  states  of  diseaite  in  the  kidnej's. 

Hetntl  epithuliuni,  furuiiiig  a  uriiniry  depoiiit,  occ-urh  usually 
in  scattered  patt-bes:  but  in  the  acute  form  of  Bright'n  disease 
the  epitheliam  is  detaclied  in  coherent  pieces,  which  constitute 
casts  of  the  entire  lumen  of  the  tubes.  These  arc  "the  epithe- 
lial cast"*"  to  be  presently  mentioned.  The  colls  never,  per- 
haps, preserve  perfectly  their  normal  form.  The  most  common 
change  is  a  greater  or  less  disintegration  or  breaking  np  of  the 
cells  mto  amorphous  granular  matter,  which  readily  takes  place 
from  the  ubsencc  or  extreme  tenuity  of  the  cell-wall.  The  cells 
also  t>ecome  atrophied  (Fig.  24,  b);  atid  not  unfrequeutly  degen- 
erated into  fatty  corpuscles  (e),  which  are  significant  of  changes 
in  the  kidney  of  mo«t  serious  nature. 

Oa&ts  op  THi;  Fki.viferocs  Ti;bes. — Casts  of  the  uriuiferous 
tubules,  composed  of  a  tibrinous  nmterial,  are  often  foutid  in 
the  urine,  and  are  of  great  importance  in  the  semeiology  of 
renal  disease.  As  a  rule  they  are  associated  with  atbumiuuna. 
but  they  are  occasionally  detected  when  the  urine  does  not  con- 
tain any  ulbumen  (iiscovemltte  by  our  ordinary  tests.  Tube-caste 
prewint  the  folh)wing  varieties: 

1.  EpiihdiM  Otsi.1  (Fig.  2'i,  (i  a). — Those  consist  of  a  cylinder 
of  cDiigiilable  matter.  Htudded  over  with  epithelial  cells  which 
wlhere  thereto  and  are  partly  embedded  therein.  Some  epi- 
thelial casts  seem  to  be  entirely  composed  of  amalgamated 
epithelial  cells. 

2.  Opaque  Granular  Gasts  (Fig.  25,  b  b). — These  have  a  dark 
coarsely  granular  anpearaiice,  and  arc  generally  of  medium  eise 
ijhf  <^'  t^'i  i'x^h  in  diameter). 

3.  'IVanaparml  or  Waxy  Cast'i  (Fig,  26). — These  are  clear, 
glassv,  fibrinous  cylinders,  tuomctimes  so  transparent  as  to  he 
mvisible  until  tinted  arliticially  by  means  of  iodine  or  a  solu- 
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tiou  of  iDagtiiita;  Humetiniefi  fnint  markings  luup  tbeii-  surface, 
or  they  show  a  feint  uiolecular  com  position.  Tliey  prestiit 
extreme  differences  of  diameter;  the  emallesi:  are  not  more  than 
tlio  breadth  of  a  blood  corpuscle  (a a);  Ihc  larffest  arc  ^^^^  of 
Hii  inch,  or  more,  in  breadth  {bbc);  others  again  are  medium 
HJzed.' 

Via.  Zh. 


\ 


■  *  "fHltiiilUr'    ■  Tr     »(.  "0|*>iu*KiuiiUt"  w<^(n>■u•cwp<■(•lrUll«Bri■bl'•■llv«v 


4.  FaiUj  Qdsts  (Tig.  27,  art). — Sometimes  a  transparent  cast 
\%  studded  with  tolerable  uniformitv  with  minnto  oil  particlos; 
more  commonlv  the  oily  particles  arc  irregularly  distributed 
ill  and  on  sucli  a  cast;  sometimes  again  tliey  are  uolleclcd 
into  dark  botryoidal  masses  —  a]ipareiitly  iho  result  of  the 
breaking  up  of  an  adherent  cell  which  has  undergone  fatty 
degeneration. 

5.  Jilood  C/ists  (Fig.  '21,  hh). —  Sometimes  these  are  exceed- 
iugly  beautiful  objects,  being  perfect  cylinders  composed  of 
delicate  circles  placed  in  apposition  ;  more  generally  a  nbrinous 
cast  is  studded  irregularly  with  blood -co  rpuaclca,  slime  perfect, 
and  some  withered  and  contorted;  soinetimcs  the  cast  seems 
composed  of  blood-diska  crushed  or  enmpreesed  into  a  cylin- 
drical mould  (<?). 

0.  Pas  Casts. — Dr.  G.  Johuson  has  described  and  figured 
mouIdB  or  cai^ts  of  the  uriniferons  tubes  coinpoM?d  of  pus  cor- 
pU8clf5B.    in  two  such  caees,  examined  post  mortem,  he  found 

'  B«n«la  bu  dvHTilMl  nil  Krnjricdd  chango  uccuionally  found  in  lb««  okU. 
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multiple  abscesBee  in  the  kidnejB.     In  a  case  examined  by 
myself,  where  both  kidneys  were  riddled  with  myriads  of  seo- 


Fio.  26. 


Wucj  casU.  a  n.  Fmm  Ihe  urine  of  s  ia*a  with  chruuiu  Bright'*  dlaewe  of  eight  dndUu'  dtmUoa 
(iirliir  MuiMly,  Inleiuclj  aibutnluuiu,  uianTCtt,  dying  from  pneamonU) ;  hb.  From  &  CM«  of  chnmic 
Brighl's  itl>«HM!  (large  whili!  kldup;) ;  e.  From  a  rate  of  chrunlc  Bright'i  dlieue  {coiib»ct«d  Udne; 
with  fatly  UrgenKraHon). 

FiQ.  27. 


(t'l.  FnttjeuiitH;  bb.  BluuJ  iiiM' ;  dtl.  Fri'i' fally  mulwnlra. 


otnlrtry  abscesses,  the  urine  found  in  the  bladder  after  death 
contained    no  recognizable  tube-casts ;    the  observation  was, 


RENAL    EPITBELIUH    AND   CASTS   OF   TUBEa. 

however,  an  imperfect  one,  owing  to  commiinciiig  ammoniacal 
decoDipoaitiou  of  the*  urJub,  uhieri  iimy  have  uuused  diHinti'gni- 
tion  of  any  prcexisiing  costfl. 

The  basiet  iiiHteriut,  or  substratum  compoeiDg  tube-costs,  was 
supposed  bjy-  Huiile  io  be  coftgulalud  blood-tibrin.  This  is  prob- 
abl.v  true  with  regwrtl  to  blood  casts,  and  the  recent  researches 
of  WeiBBgerber  und  Perls,'  ro«iier,=  and  Itibbert*  tend  to  support 
the  view  thnt  hyaline  casta  may  (>c  formed  in  this  fashion,  and 
that  possibly  the  disintegration  of  leucocytes  may  play  (fome 
part  in  causing  the  coagulatiOM.  But  the  inve}>t)gatione  of  Axel 
Key  and  hanghuns*  have  made  it  proliable  that  many  hyaline 
and  granular  casts  ai-e  otherwise  composed.  According  to  these 
invctnllgiitiunH,  most  tiibe-casls  are  formed  by  fut^ion  and  dis- 
integration of  cells  which  have  escaped  into  the  lumen  of  the 
urinifcrous  canals.  TIicso  cells  may  be  desquamated  epithelial 
cells,  leucocytes,  or  blood-diske.  In  the  canals,  tJic  disintegrated 
material  is  moulded  into  cylinders,  and  may  then  undergo  fur* 
ther  changes,  becoming  transparent  or  finely  granular;  some 
casts  are  also  to  be  regarded  »»  a  secretion  product  of  the  epi- 
thelial celld  lining  (lie  tubulus.  CorniL'  has  observed  hyaline 
globules  in  tlir  epithelial  cells,  whiuli  are  extruded  into  the 
lumen  of  the  tube  and  combine  to  form  casts.  In  their  pa«6age 
through  the  lower  renal  tubcii  the  casta  may  undergo  various 
alteratiouB  iu  form. 

To  the  naked  eye  dcposit(>  of  renal  epithelium  and  tube-casts 
appear  amorphous;  they  are  ofVen  very  scanty,  and  resemble  a 
cloud  of  mucus:  sometimes  they  are  more  ^ense  and  form  a 
white  flour-like  sediment. 

CLrarCAL  SlONinCASCB  OF  RbKAL  KPITItKLIfM  AVh  TUBE. 
CASTS. — The  most  general  inference  from  the  presence  of  these 
bodies  in  the  urine,  is  the  exi.-^icneo  of  some  serious  di-wrder  in 
the  kidneys.  But  a  study  of  their  various  forms  and  a^'pear- 
ances  furnishes  still  further  information  of  great  weight  in  the 
diagnosis  and  prognosis  of  the  different  stages,  and  diflerent 
types  of  renal  disease.  This  subject  cannot,  however,  be  advan- 
tageously considered  in  the  present  section,  hut  will  take  its 
place  more  appropriately  in  the  chapters  on  Blight's  disease 
au'l  congestion  of  the  kidneys.  The  following  general  remarks 
may*  however,  find  room  here  : 

1.  The  deposit  may,  and  generally  does,  contain  a  mixture  of 
two  or  more  varieties  of  casts  and  cells. 


'  Arch,  t  Bxpcr.  Pulhnl,,  *i,  p.  ISO. 
»  Virch.  Arcbiv..  vol.  70. 

•  tViiirmlliL  I'.  M«l.  Wifscmch.,  1879,  p.  880. 

•  Vlrth.  Arch.,  vol.  7«, 

•  Journal  de  rAnaUimk',  I87d.  p.  402,  and  Pnirtiti»D<T,  1«81!.     (On  llMMljoet 
of  Cmu,  tti  2i«Ri9acD'B  Oyclo|M-aia,  v.  l-i,  p,  V3,  nnd  t)iip{<l«m«it  to  th«  MUlt, 
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2.  CoDclu8tori8  ;w  to  tbeir  pathologieal  iDeaiiiog  must  be  de- 
ilocci]  from  the  prevailing:  typos  ratiicr  ilian  from  the  absence 
or  presence  of  one  or  two  of  n  particalar  character.  Kor  exam- 
ple, it  must  not  be  assumed  tliiit  the  kidiic^-H  are  in  a  state  of 
hopeless  fatly  degencratioti,  or  even  commencing  to  undergo 
that  change,  because  one  or  txvo  cells,  or  one  or  two  casU,  display 
oil  rooleculea. 

8.  It  is  necessary,  in  order  to  avoid  serious  errors,  to  examine 
specimens  of  urine  passeti  on  two  or  three  separate  days, 

4.  Bearing  in  mind  these  precautions,  and  having  regard  to 
the  previous  history  of  the  caae,  the  following  conclusions  are 
tfenertdly  warranted,  (a)  Epithelial  vwX?  and  lilood-cflsts  indi- 
<uitc  a  disease  of  recent  origin,  [h)  Transparent  large  waxy 
car^t^,  mixed  with  dark  granular  ak!l!$,  indicate  a  chronic  dis- 
ease, (c)  Epithelium  ana  ca«ts  containing  much  fat  indicate 
fatly  degeneration. 

TUBB-CASTS  WITMOCT  ApPRBClABLK  Al.BUMrHL'BlA.  — TuhC-caetS 

are  ocunaionally  found  in  urinary  dejiosits,  when  our  most  deli- 
cate tests  fail  to  detect  albumen  in  the  urine.  In  cases  of  passive 
renal  congcetion  from  emiihysenia  or  regurgitant  heart  aise,a8e, 
small  hyaline  casta  specked  with  granules  are  oi\en  found  Mrith- 
out  appreciable  albuminuria.  Similar  casts  are  also  found  in 
cases  of  icterus,  as  has  been  pointed  out  hy  Xothnagel  and  Fin- 
luysoQ.'  In  acute  Bright's  disease,  the  discharge  of  tube-casts 
sometimes  coutinues  atler  the  disappearance  ai  the  albumen, 
and  in  cases  of  chronic  Briglit's  disease,  when  the  albumen 
temporarily  disappears,  casts  are  still  sometimes  found  in  tfae 
deposit. 

In  most  of  these  cases  it  may  probably  be  assumed  that  albu- 
men is  really  present  in  the  urine,  bul  in  so  small  a  quantity 
that  it  Ik  inapprcciahle  to  our  ordinary  testfl.  It  has  been  too 
hastilv  assume<l  that  ouc  testi;  for  albumen  are  intinitely  deli- 
cate, but  tliis  is  not  the  ciise.  In  urines  of  low  density,  where 
the  normal  ingredients  are  in  comparatively  small  proportion, 
nitric  acid  is  an  extremelv  sensitive  lest,  but  when  the  urine  is 
more  concentrated,  and  tbe  normal  ingredients  are  in  larger 
pro(>ortioiie,  a  not  inconsiderable  amount  of  albumen  may  he 
pnisent,  and  yei  fail  to  give  any  rcaclinri  with  nitric  acid.  A 
simple  experiment  is  sufficient  to  prove  this.  Take  an  ordinary 
albuniinoui)  urine,  and  dilute  it  with  water  until  it  gives  an  opa- 
lescence with  nitric  acid  only  aller  the  lapse  uf  forty-tive  seconds 
after  the  a<ldition  of  the  test-'  Suppose  that  this  poml  is  reached 
when  tlie  urine  is  diltited  with  'JOO  times  its  bulk  of  water.  At 
this  point  the  diluted  urine  contains  0.0084  per  cent,  of  albumen. 

'  Sff  i»n  iDterwtmE  pa|)or,  •iin  Tub»-«»>t«  witlmui  AlUimlnurii,"  In  th*  Bril. 
fttid  Fur.  M«|.-Chir.  Rev.  for  Januntr,  1^76,  by  Dr.  FlnlayBon. 
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If  now,  instead  of  diluting  with  water,  wc  dilute  to  the  same 
puiut  with  tt  healthy  iioii-atbuininDiie  urine,  neither  nitric  tioid 
nor  heal  will  doteet  the  least  trace  of  albumen,  though,  of  coiirsf!, 
it  must  contaio  the  eame  atuouut  as  wheu  it  wua  diluted  with 
sinipio  woter. 

Ul.— FATTT  MATTER  IN  UKINK. 

It  a{ipears  highly  probable,  fi"om  the  invetttigations  of  I)r. 
8chunck,  that  fatty  matter  in  containod  in  minute  (pmiititiea 
di(^9olved  in  normal  nrlne.  From  45  litres  of  healthy  urine  he 
obtained  0.14  pramme.  The  proceeding  he  iidopted  was  to 
tiller  siicc-cssivc  portiuim  of  urine  through  puritied  animal  char- 
coal. The  ebareoal  was  then  dried  and  ti-cated  with  boiling 
alcohol,  hy  repeated  cva])oration»  of  aleoholic  solutiona  he 
obtained  a  quantity  of  a  white  solid  crysttalline  fat  which  lie 
eoneidered  to  be  a  mixture  of  Htcarie  and  palmitic  aeide.' 

I^atbologically  fatty  matter  appears  in  urine  under  a  variety 
of  circumstances. 

1.  In  the  preceding  aectiou  it  has  been  stated  that  tube-caflts 
and  renal  epithelium  (sometimes  vaginal  ('pitlie!iumnlBo)arehable 
to  undergo  fatty  degeneration,  and  oily  particles  then  appear 
in  the  nrine,  either  enclosed  in  the  altered  cells  or  lying  free. 

2.  In  the  condition  called  chylous  urine,  free  fat  \»  discharged 
in  great  quantity,  tjither  in  the  form  of  globules  visible  under 
tho  microscope,  or,  more  commonly,  divided  into  moleculed  so 
small  that  they  appear  only  aH  granular  j)articlcB,  under  the 
highest  maenifving  powers.     iSa  ChylouB  Urine.) 

:i.  The  niscliarge  of  quantities  of  fluid  tat  by  the*  kidneys  is 
a  phenomenon  oo  extraordinary  and  unexpected,  that  its  occur- 
rence has  h(*en  doubted.  Ther^  in  no  dount,  however,  that  cats 
and  dogs,  fed  with  an  exceseive  ijuantity  of  fat.  excrete  oily 
matter  in  considerable  proporlion  with  the  urine,  so  as  to  yield 
globules  visible  with  the  microscope.  There  appear  to  be  also 
a  few  well-unthenticated  instances  of  tlie  occurrence  of  this  phe- 
nomenon in  the  human  subject.  Tho  late  Mr.  Turner  infortned 
iiie  that  sucli  an  instance  fell  under  bis  own  notice.  The  patient 
was  taking  cod-liver  oil,  and  each  day  (here  was  a  discharge 
of  yellow  oil  with  the  urine.  Two  examples  have  also  been 
brought  forward  hy  Br.  C.  Mettenheimer;  one  was  a  man  with 
cancer  of  the  lungs,  who  was  taking  daily  a  tahlespoonful  of 
cod-liver  oil;  the  sectmd  was  a  woman  convalescent  from  acute 
nephritis^  who  was  taking  the  cmulsio-cannahina.'     Dr.  Hen- 

•  "On  11  OrviMlUno  FsUt  Aeid  fium  Human  ITrine,"  by  E.  Bchunck.  Proc. 
Boy.  3<w.,  18^7. 

r*  C.  Mettenheimer.  Art'liir.  d.  Vereifi,  (.  WliwnJch.  Arb..  Bd.  1.  p.  874.  &e, 
mUti,  A.  (>.  LiiDfE'*  Durpal  ThtViit,  "  Uv  itdipe  in  iinna  ^t  rvnibtii,  ittr."  I'lflAS), 
utd  HuttiiiDnn,  ThOnii,  "  Ucbcr  PftUiarn,''  Rbru-ivwd  in  Vircli.  and  ilindi. 
Jalinib.,  IMI. 


144 


ABNORMAL   3UI1STAKCK3 


THB   uniNB. 


derson  likewise  describes  three  cnses  of  lieart  disease,  in  wlilcb 
oil  globules  appeared  on  two  or  three  occauious  iu  tlie  urine 
("  Brit.  Med..roiirn.,"  1858).  Mr.  llowen  ("Jirit.  Med.  Journ.," 
186'2)  relates  a  case  of  phthisis,  treated  by  cod-lirer  oil,  in  which 
oil  globules  appe-ared  in  ihu  urine  and  vanished  after  the  admin- 
istration of  the  oil  wafl  stopped. 

Other  cases  are  reported,  b^-  Dr.  Oliver,  in  the"Prit.  Med, 
Jouru."  of  1879. 

4.  Concretions  containing  fatty  oiatter  have  been  enconntered 
io  the  urinary  bladder.     [See  Urostealith.) 

5.  OuuLESTKKtMi. — Dt.  Bt'alc  has  shown  that  the  oily  par- 
ticles 80  frequently  seen  in  the  nrinary  deposits  of  chronic 
Bright's  disease  contain  cholcsterine  iu  a  dissolved  slate,  but 
spontaneoQS  deposits  of  cholcsterine  crystalfi  appear  to  be  of 
extreme  raritv.  The  fullou  Ing  case  is  thv  only  example  which 
has  fallen  under  my  observation: 

T.  M.,  ret.  31,  a  pale  but  aot  unhealthy  looking  mechanic,  called  on  me 
September  28,  1871.  Ue  stated  that  for  three  years  he  had  been  Fuffer- 
ing  from  frequent  hiematuria  with  jmiu  and  aching  id  the  site  of  the  left 
kianey.  The  symiiloiiie  corresponded  closely  with  those  of  a  case  of  lefV 
renal  calculus.  Careful  and  repeittetl  examinnLion  of  the  loins  yielded 
□0  phTsiciU  signs;  the  palient  ha-i  never  voided  any  stone  or  palpable 

f:ravel,  hut  he  often  voiiied,  with  conaidprshle  sutTcring,  cylimlrical  worm- 
ike  bodies,  comp'-jsod  of  fibrinc,  which  I  judged  U>hc  casta  or  the  ureter. 
At  ray  requeat  he  voided  urine  into  a  clean  glass.  Thf  Hpeoimen  was 
very  bloody.  Under  the  microscope,  even  hotWe  the  depasit  had  settled, 
I  discovered  numerous  plates  of  cholesterine.  These  were  mingled  with 
large  numbers  of  the  so-called  "granular  corpuscles,"  and  agcrcgationa 
of  oily  particles  nf  various  aires  and  shapea,  together  with  free  fatty  mole- 
cules («e<  Fig.  28).  Biood-oorpusclMwere.of  eour9e,abundant;  and  these 
were  mixed  with  tramutiMial  epithelial  celts — cylindrioal  and  irregular 
— such  as  are  derived  from  the  pelvis  of  the  kidney ;  but  no  pus  globules. 
There  were  no  casts  of  tubes,  and  the  proportion  of  alhiinipn  did  not 
exceed  thst  which  might  be  accounted  for  by  the  blood.  The  general 
bealtb  was  remarkably  good,  and  the  general  complexion  of  the  cue 
bore  uu  resemblance  to  any  type  of  Bright's  disease.  A  week  later  the 
patient  callefl  on  me  sgaiu,  and  brought  a  specimen  of  the  urine  which 
ue  had  voided  on  the  ni<iniin|,'ol'tbeea[i)e  day.  It  had  a  similar  appear- 
ance to  the  tiUv  just  described,  but  it  dmlniued  much  less  bloCKl.  It 
coDlaiucd  large  quanlitii-s  uf  granular  oorjmecles  mid  free  oily  molecules, 
but  only  a  few  cbolueterine  cryBtaU.  IIu  again  voidcti  urine  in  my  pres- 
ence, and  in  this  uholiisteriiie  cryslaU  were  fuuud  iu  uoneiderabie  numbers. 
In  other  ro9[M:cts  it  ri^setubled  the  pntoediiig  S|>ecimeus.  This  man  euu- 
tinued  under  my  observntion  for  several  weeks,  nnd  the  urtue  invariably 
exhibited  the  some  objects  under  the  micruscope.  I  was  not  able  to 
satisfy  myself  as  to  the  cause  of  these  peculiar  appearances.  [  suspected 
the  existence  either  of  a  hydatid  cyst  o[»ening  into  the  pelvis  of  the  kid- 
ney, or  commencing  general  cystic  degeneration  uf  the  organ ;   hut  1 
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cuu Id  Dot  tliacover  any  cchinoooccl  hookleta  in  the  urioe,  nor  any  physical 
signs  of  reDHi  tumor. 

When  I  liut  aaw  this  man,  on  .Tamiary  3, 187*2,  very  mirkcd  improre- 
tnent  hml  uken  place  umler  the  use  of  ibe  Liq.  ferr.  peroit.  The  blooil 
in  lb«  urine  hud,  for  six  weeks,  been  reduced  to  a  trace,  but  there  etill 
exiftted  la  the  depoeit  numerous  cryMttls  of  cholesteriue,  and  abuudaucu 
of  th«  fatty  and  grtiDular  particles. 

Tlie  only  oaue  hitherto  recorded  ut  all  comparahle  with  tlio 
above,  so  far  as  I  know,  is  one  described  by  Dr.  Mui-chison. 
The  patient  was  a  nmn  of  tilU--four,  who^  for  fourteen  years, 
had  i>us8cd  larj^c  quantities  of  pun  with  the  urine.     When  he 
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In  tb*  a^  v<  T.  II. 

Ofttue  under  observation,  three  days  before  his  death,  the  urine 
wad  very  purulent,  ami  contained  large  luinihers  of  cbolcfit«rino 
oryslalft.  At  the  autop.sy  the  right  ureter  wa^  found  blocked 
up,  but  not  entirely,  by  a  calculus.  The  kidney  was  wholly 
converted  into  u  lar^c  (pyonophrotic)  cyst,  containing  pua  rich 
in  choleflterine  crysiiils.  The  left  kidney  was  also  converted  in 
the  eanic  way,  but  not  so  completely,  into  a  suppumting  sac 
through  the  blocking  tip  of  its  [iclvis  with  u  largo  bmnching 
atoue.  The  pus  in  the  let)  kidne>'  did  not  coiilaiu  cholesteriue 
crystal^.' 
Reference  luay  bo  made  here  to  a  curious  case,  reported  by 

*  pBlh.  Soc.  Ttant.,  «i«.  278.  Pbh\  (VIreli.  «nil  Hi«ch.  Julirwborlchl.  vol.  I., 
18771  found  cfaolaterine  in  the  uriDo  of  an  cpilcfiUo,  but  tli«  obMtrvnUoD  was 
»upcrflc»L 
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Ebsteiii,'  of  pyonephrosis  with  a  tumor  in  the  flank  in  which 
fat  globules  were  found  in  the  urine,  together  with  crjatala  of 
hsematoidin. 

6.  KiESTEiNE. — This  is  a  name  given  by  Nauche  to  a  peculiar 
pellicle  said  to  form  on  the  urine  of  pregnant  women  when  lefl 
at  rest  for  a  few  days,  and  said  to  contain  fatty  and  caseous 
matter.  Much  has  been  written  on  the  nature  of  this  pellicle 
and  its  value  as  a  sign  of  pregnancy;  but  the  accounts  are  so 
contradictory  that  no  safe  conclusions  can  be  drawn  from  them. 
I  have  carefully  looked  over  all  the  observations  hitherto  made 
on  the  subject,  and  am  inclined  to  believe  that  the  kiesteine 
pellicle  is  nothing  more  nor  less  than  the  mould  fungus,  which 
is  apt  to  grow  luxuriantly  in  urines  containing  organic  matters. 
The  ui'inea  of  pregnant  women  are  likely  to  form  a  fitting  nidus 
for  this  fungus  from  the  large  quantity  of  epithelial  debris 
whicli  they  generally  contain.  A  very  full  account  of  tlie  litera- 
ture of  this  subject  is  given  in  Montgomery's  "  Signs  and  Symp- 
toms of  Pregnancy."  A  paper,  by  R.  C.  Golding,  in  the  "British 
Ob.stetric  Record  "  for  1847-48,  and  another,  by  Hicks,  in  the 
"Lancet"  for  1859,  vol.  ii.  p.  281,  may  also  be  consulted.  The 
question  deserves  to  he  reexamined;  but  tlie  investigation,  to 
be  of  use,  nmst  be  conducted  with  much  more  rigorous  exactness 
tlian  any  hitherto  published. 

IV.— PUS  IN  URINE. 

Urine  containing  pus  is  turbid  and  milky  when  voided. 
Atter  standing  a  wliile,  it  deposits  a  dense  yellowish -white 
sediment.  I'us  presents  a  very  dilferent  appearance,  according 
as  the  reaction  of  the  urine  is  acid  or  alkaline.  In  the  former 
case  the  deposit  is  loose,  and  tlie  corpuscles  discrete;  but  ii 
the  urine  be  alkaline,  as  it  often  is,  from  ammoniacal  decompo- 
sition, the  pus  coheres  into  a  viscid  tenacious  mass,  which  can 
be  drawn  out  into  long  tough  strings.  The  latter  appearance 
is  diagnostic  of  pus. 

MicKO-cuHMK^AL  CnARACTEB:?. — l*us  posscsscs  an  analogous 
constitution  to  l)lo(Hl,aTid  \s  comi)0sed  of  cellular  particles  float- 
ing in  a  li(iuor  puris.  Liquor  puris,  like  litjuor  sanguinis,  is  an 
albuTninous  saline  fluid;  therefore  purulent  urine  necessarily 
contains  more  or  less  albumen — the  quantity  varying,  according 
to  the  proportion  of  ]»us  present,  fi'om  a  trace  too  alight  for 
detection  by  ordinary  reagetits,  to  a  considerable  impregnation. 
It  is  sometimes  a  point  of  importance,  and  always  of  consider- 
able nicety,  to  decide  whether  the  quantity  of  albumen  in  a 
purulent  untie  is  no  more  than  can  be  accounted  for  by  the  pus 

'  I)oiit>i'h.  Arcli.  f.  klia.  Meiiic,  vol.  xziii. 
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present,  or  whether  some  of  it  is  not  due  to  renal  disease.  Such 
a  question  occasionally  arises  in  cases  of  vesical  calculi  accom- 
panied with  catarrh  of  the  bladder — most  surgeons  holding  that 
the  coexistence  of  renal  degeneration  constitutes  a  bar  to  opera- 
tion. Usually,  purulent  urines  become  merely  hazy  with  nitric 
acid;  and  the  quantity  of  pua  must  be  very  great,  indeed,  to 
account  for  a  large  deposit  of  albumen.  Important  assistance 
in  doubtful  cases  is  to  be  obtained  by  a  diligent  search  for  tube- 
easts  in  the  freshly  voided  urine. 

Fio.  29. 
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The  chemical  test  for  pus  is  the  conversion  of  it  into  a  viscid 
mass  by  the  addition  of  Liq.  potassje  or  Liq.  ainmonipe. 

The  pus  corpuscle  is  a  spherical  cell,  about  one-third  larger 
than  a  red  blood-disk.  Examined  without  reagents,  it  appears 
opaque,  granular  on  the  surface,  and  yellowisii  (Fig.  29,  a).  The 
denser  the  urine  the  smaller  and  more  crumpled  becomes  the 
pus  corpuscle ;  whereas,  the  addition  of  water  expands  and  clears 
it — sometimes  bringing  into  view  the  nucleus.  This  effect  is 
brought  about  much  more  quickly-  and  powerfully  by  a  drop  of 
acetic  acid,  insinuated  beneath  the  covering-glass.  The  nucleus 
thus  displayed  is  fouud  to  be  cleft  into  two,  three,  and  some- 
times four  nucleoli  (b).  If  the  acid  be  added  in  excess,  the  cell- 
wall  and  contents  disappear  altogether,  and  the  cleft  nuclei  float 
free  in  the  fluid. 

Clinical  Sionificance. — The  importance  of  pu.-*  in  urine  de- 
pends on  its  source  and  quantity.  Suppurationi  may  take  place 
m  any  part  of  the  genito-urinary  passages,  or  abscesses  of  adja- 
cent parts  may  burst  into  these  and  cause  pus  to  appear  in  the 
urine.  It  is  therefore  always  desirable  to  decide  the  anatomical 
source  of  the  pus.  This  is  not  always  easy,  and  sotnutimes  it  is 
impossible.  The  following  are  the  points  to  be  held  in  view  in 
such  an  inquiry : 

When  pus  is  derived  from  the  urethra  (as  in  gonorrha-a)  a 
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drop  or  two  may  be  squeezed  from  the  meatne  uritiarius  by 
compressing  the  penis.  Goiiorrhcea  is  the  commonest  cause  of 
puH  lu  tlie  urititi  of  inon.  The  quuntity  'm  always  small  and  the 
general  properties  of  the  urine  are  not  affected  thereby. 

In  women  the  most  common  cauRc  of  slight  admixtures  of 
puB  with  the  urine  is  leueorrhcctt,  which  betrays  itself  by  the 
coexistence  of  abundance  of  pavement  epithelium. 

Pub  from  the  bladder  has  a  more  serious  siguificancc,  as  indi- 
cating the  existence  of  cystitis.  Usually  there  is  little  difficulty 
iu  tracing  this  lo  its  riKht  souree  by  the  local  Bymptoroa.  In 
severe  ca*!iea,  the  excessively  frequent  micturition,  the  amiiio- 
niacal  state  of  the  urine  when  voided,  and  the  speedy  g^elatiniza- 
tion  of  the  pus  into  a  viscid  mass,  leave  no  doubt  on  the  mind 
of  the  practitioner.  But  when  the  cystitis  is  slight,  and  of  old 
alanding,  there  is  more  difficulty,  as  the  unue  may  retaiu  its 
acidily. and  micturition  may  not  be  very  frequent,  'flie  presence 
of  stone  in  the  bladder,  an  enlarged  prostate,  the  historv  of  a 
past  lithotomy,  or  of  an  old  strieture,  generally  gives  u  key  to 
the  source  of  the  pus. 

Suppuration  in  the  pelvis  of  the  kidney  (pyelitis)  is  generally 
indicated  by  direct  signs  of  irritation  in  the  Ioin».  When  these 
are  absent,  reliance  must  be  placed  on  finding  ■with  the  pus,  epi- 
thelial elements  of  transitional  character  (see  Fig.  23},  an  aeid 
reaction  of  the  urine,  and  absence  of  signs  pointing  to  the 
bladder  and  urethra. 

The  bursting  of  an  abscess  into  the  urinary  passage  is  usually 
signalized  by  the  sudden  irruption  of  a  large  quantity  of  pus 
intolho  urine.  Perineal  absceesee  opening  into  the  urethra  can 
scarcely  bo  overlooked:  but  perivesical  and  perirenal  absccesM 
are  more  difficult  to  diagnosticate. 

Purulent  urine,  from  suppuration  in  the  kidney,  will  come 
under  consideration  in  future  pages.  (See  Suppuration  in  the 
Kidneys,  Pyoneplirosis.) 


v.— BLOOD  IN   OHINE— HiBMATURIA. 

An  admixture  of  blow]  with  the  urine  is  readily  recognized  by 
the  color  which  it  imparts  to  the  secretion,  unless  the  quantity 
be  very  small.  If  the  blood  is  derived  from  the  kidneys,  it  is 
diffused  equally  through  the  urine,  communicating  to  it  a  red- 
dish or  a  peculiar  smoky  tint,  and  after  standing  awhile  a 
chocolate-colored  grumous  deposit  subsides.  But  when  the 
blood  is  derived  from  some  part  of  tho  urinary  tract  below  the 
kidneys— ureters,  bladder,  or  urethra — the  color  imparted  to  the 
urine  is  pinkish  or  vermilion,  and  frequently  distinct  clots  are 
found  in  the  deposit 

The  microecope  is  the  aur«et  means  of  discovering  blood  iu 
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urine;  nevertheless,  the  corpusclcB  may  disappear  very  Bpeedily 
if  the  urine  be  of  very  low  specific  gravity,  or  ammoiiiacal.  In 
Bcid  uritic  of  modunUe  (lent>ity  (1020-25}  tlie  corputfclee  remain 
visible  and  preserve  their  form  for  several  days. 

They  do  not  run  into  rouleaux  in  the  urine,  an  they  do  when 
drawn  directly  from  the  hloodvesselH,  but  stand  discrete  and 
separate.  Id  dilute  urine  the  corpuscles  expand  somewhat  from 
iiubibition,  and  appear  under  the  microecojM?  as  pale  circles  with 
sharp  delicate  outlines,  and  without  any  appearance  of  cell-con- 
tents («e  Fig.  30,  a).    If  the  urine  he  more  concentrated,  they 

Fto,  80. 
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preserve  more  nearly  their  normal  biconcave  contour,  aud 
aii[»ear  smaller  and  more  deeply  shaded  {h).  Sometiroea  they 
shrink  and  crumple  and  become  misshapen  in  various  ways  [cd]. 
The  marks  by  which  blood-corpuselea  arc  distingnishe<i  frnra 
other  cells  found  in  urine  are,  the  extreme  tenuity  of  their  out- 
line, the  absence  of  visible  cell-contents,  and  especially  of  a 
nucleus,  and  their  feeble  refractive  power.  When  the  bicon- 
cave form  is  preserved,  this,  of  course,  is  diajErnostic.  Blood- 
disks  are  liable  to  be  confounded  with  coufcrvoid  5p<n'ules,  with 
the  minute  dis<'oid  forms  of  oxalate  of  liine,  and  with  the  nuclei 
of  renal  epitheliuni.  From  tbe  first,  they  arc  distinguished  by 
the  absence  of  a  nucleus,  which  can,  with  a  good  glass,  always 
be  detected  in  the  sporules.  Sporules  also  generally  are  some- 
what oval,  often  elongated,  and  show  sigiis  of  burJdiug.  The 
difl4toid  crystals  of  oxalate  of  lime  are  distinguished  by  the  exist- 
ence of  inturuiodiate  forms  which  couneet  them  with  dumb- 
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belle.  Kenal  nuclei  are  distinguished  by  their  strong  refraction, 
by  being  strongly  tinted  by  magenta,'  and  usually  they  are 
surrounded  by  some  portion  of  the  material  which  originally 
invested  them.  The  coloring  matter  of  the  blood  in  urine  may 
also  be  detected  by  the  spectroscope  or  by  the  guaiacum  test. 
The  latter  is  conveniently  carried  out  in  the  following  manner: 
Pour  a  little  urine  into  a  narrow  test-tube  and  add  to  it  one  or 
two  drops  of  tincture  of  guaiacum  and  a  little  ozonic  ether. 
Shake  well  and  allow  to  stand  for  a  few  moments.  If  blood- 
coloring  matter  is  present,  the  ether  on  rising  to  the  top  of  the 
mixture  will  be  colored  bide.* 

Urine  containing  blood  is  of  necessity  always  more  or  less 
albuminous.  The  quantity  may  be  so  great  that  the  urine  looks 
like  pure  blood,  and  coagulates  spontaneously,  or  so  small  that 
the  microscope  is  required  to  detect  it.  The  hemorrhage  may 
arise  from  a  great  variety  of  causes,  which  may  be  classified  as 
follows : 

1.  Local  lesions — external  injury,  violent  exercise,  calculous 
concretions,  ulcers,  abscesses,  cancer,  tubercle,  parasites,  active 
or  passive  congestion,  Bright's  disease. 

2.  Symplomntic — in  purpura,  scurvy,  eruptive  and  continued 
fevers,  intermittent  fever,  cholera,  etc.,  mental  emotion. 

3.  Stipplemnilari/  or  vicimous — to  menstruation,  hemorrhoids, 
asthma. 

Cases  also  occur  which  are  not  referrible  to  any  of  these  cate- 
gories, of  which  the  origin  is  extremely  obscure.' 

1.  II^MATL'iUA  FROM  LocAL  Lksions. — Tbi«  division  includes 
by  far  the  largest  number  of  cases.  A  point  of  great  impor- 
tance is  to  ascertain  the  exact  source  of  the  blood.  This  is  not, 
as  a  rule,  difficult. 

lletnorrhage  from  the  substonce  of  the  k'nlncy  is  recognized  by 
the  existence  of  tube-casts  in  the  depo.sit.  By  far  the  most  com- 
mon  cause  of  this  variety  of  luematuria  is  some  form  of  Bright's 
disease  or  its  allies  (congestion,  etc.).  In  falls  and  blows  on  the 
loins,  or  any  injuries  supposed  to  implicate  the  kidnej-s,  the 
occurrence  of  casts  in  the  urine  furnishes  a  valuable  diagnostic 
sign.  In  the  following  remarkable  case  of  laceration  of  the 
kidney  from  a  fall,  tlie  condition  of  the  urine  was  accuratelj- 
iioted  from  the  time  of  the  accident  till  death. 

'  .V'r  a  jmp'T  tiy  the  luillmr,  "Oiillic  Elli'cls  nf  Miipciitii  «nd  Tannin  on  tlic 
HI<>f>(l-<Mir|iii>i'li-,''  in  the  I'nifi'cdiiign  cf  the  liovHl  Sccii-iy  for  18fi3. 

^  If  tiji.'  [latK-nt  is  tiikirii:  iixlidu  of  jHiUisi-iiiiii,  nr  if  i-nlivu  ia  mixed  with  tlic 
iiriiif,  the  Ii'--t  is  iimfijiIicuMt'. 

Holh'r'.*  t(',-t  fur  hlmxi  in  thi'  urine  ciii-ists  in  Intilini;  the  urine  with  Hq.  potassie. 
The  precipitate  of  phi'sphutes  wliK'h  is  then  tlmiwii  down  is  colored  bmwn  if 
hh<iA  he  present. 

'  It  niHv  bo  necciifsarj-  to  reininil  students  (hut  in  fi'nnilcs  the  iirino  is  generally 
bloody  diirinj;  the  mcnstriiul  flow ;  it  inav  iil-o  become  ii<i  at  any  time  if  there  lie 
uterine  und  vaginal  hemorrhage. 
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K.  Davis,  a  bricklayer^  aged  ^S.  was  bmiiglic  iiiCn  the  Manchrater  Tn- 
firtimry  at  ^  r.  m.  od  April  27, 186:^,  in  a  statu  of  complete  iD!>«n.til>ility, 
witlt  gnBpino;  respirntion,  apparently  dying-  !■>  the  course  of  iwo  luttirs 
h^  recovered  cotisciuuaiiese,  and  answered  qoe^lioiH  imperfectly,  id  a  lialf* 
()riiiik«>D  inHiiuer.  It  appt-ared  that  lie  wont  to  hw  work  in  tbv  nftt^rtioun 
iolDxicateil.  wuJ  that  lie  had  fullen  a  height  of  seven  storiei!'.  There  wa« 
H  cumpouiid  fracture  of  the  skull,  and  tliu  \vyfl  were  iwverely  t-ontU!<e<l 
and  tacernted.  From  the  time  that  he  recnvered  speech  the  jtatieoi  con- 
tinueil  to  talk  iu  a  curiouvly  incoherent  manner,  k9  it'  he  were  drunk— 
except  that  the  pronunciation  ol"  v.-ale  was  unaffected. 

No  urine  was  passed  ou  the  day  of  the  accident ;  but  oo  the  day  fol- 
lowing about  eight  ounces  were  witbdrawu  by  catheter.  The  urine  visa 
exceosively  bloody,  dark  chocolate-colored,  and  highly  albuminous. 

Od  tbe  third  day  I  April  29)  the  patient  wae  iu  the  same  state.  No 
urine  was  passed  sixnituncou&ly ;  at  8  r.  m.  about  aa  ounce  was  withdrawn 
by  catheter ;  it  wa2  of  the  same  character  as  before,  but  lege  bloody,  and 
less  albuminous.  On  the  moraing  of  the  fourth  day  I  found  the  patient 
breathing  ra[>idly,with  a  quick  small  pulse;  the  looguofrus  moist ;  there 
was  ^-reat  thirst — no  appetite  ;  the  bowels  lind  been  D[>Qiiet]  several  linica 
by  medicine.  At  It  r.  St.  of  the  same  day  I  again  viaitwl  the  ward.  Ko 
urine  hott  been  voided,  uud  the  bladder  woa  not  dii«u-.iideil.  The  general 
L-oudiiiou  wa^  evidently  wurao;  (he  delirium  was  oonstaut,  and  he  eworo 
anfully  when  hb  lugs  were  touched. 

At  noon  on  the  fifth  day  the  (latient  was  much  weaker ;  the  breatliing 
vfan  tnierruiileil;  lie  nmttered  incoliereiiciea  nnc<%«ingly;  and  waved  his 
hands  njt  if  he  saw  »pectr««  in  the  air ;  he  picked  and  tore-  the  bedcloUiea ; 
he  had  torn  thrt^c  sheets  to  ribbons,  and  had  torn  the  couoterpane.  He 
did  this  tpiietty,  without  violence,  and  without  atteoiptiug  to  get  out  of 
bed.  When  asked  ({Uestions  he  answered  quite  at  random  ;  the  tongue 
vrtLH  dry  and  re<l ;  pulse  alnui^t  tmp«rce|Uible.  No  urino  had  been  pushed 
spontaneously  this  day,  nor  the  day  before.  The  house  Miirgcon  intnKlucod 
11  catheter,  and  succeeded,  by  compreJwing  the  aUlonu-n.  in  withdrawing 
about  two  ounces  of  a  yellowii-h  urine,  with  small,  r}ark,chocoliit^H:otort4 
granules  Hoating  in  it>  Aliout  an  hour  aHer,  the  patient  died  quietly, 
without  com.i  or  convulninUM. 

During  the  live  day^  that  the  patieut  survived  do  urine  waa  {>as»eil 
apuutaueously :  but  eleveu  ounces  were  withdrawn  by  catheter  at  three 
diflereut  times.  The  liret  Kjwdiufn,  drawn  the  day  after  the  accident, 
waa  exceraively  bloody;  the  ficcond,  dniwn  on  the  tlilrd  fliiy.  was  much 
leas  blocKly ;  the  third,  drawn  just  before  death,  contained  no  liquid  blood, 
and  had  a  yellow  color,  but  it  depiK<ited  a  coDsiderable  sediment  of 
chocolate  coror«<l  gmnulve  which  consisteil  of  indurate*)  clots  of  bl-wd. 
Although  this  liuit  specimen,  coiiinisting  of  only  two  ounct;s.  was  the  pro- 
duct of  forty  honr^'  secretion,  its  specific  gravity  was  only  lOl-^,  and  ils 
|»ro|Ktrtiou  of  iilbumeo  only  I'n.  The  raicroitoopie  examination  of  the 
ilopoBtts  rsveale^l  the  exisltmoe  of  au  immense  quantity  of  costs  of  the 
nnnlferous  tubes,  and  these  chunge«l  elnintcter  tm  time  pn^seil  over.  In 
the  first  aijccimeii  the  cMl*  were  all  dark,  opaque,  and  granular  (Fig.  ol, 
«,  e,  e),  evidently  coinposeil  of  crushed  blood-clot;  nn  free  renal  cpithc- 
liam,  nor  anv  pydttic  cclla.  were  found.  In  the  second  specinif^n.  in 
ftddittoD  to  the  tlark  granular  iii&ts,  there  were  numeroua  deep-brown 
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plain  cuts,  with  strongly  marted  outlinee  and  verr  few  markings  (d,  d) ; 
a  few  trausnarent  casta  were  alao  found,  @ome  of  tneiii  studded  with  e{ii- 
thelium.  In  the  second  and  third  epecimeus  fi'ee  renal  epithelium  (h,  i), 
and  epithelium  from  the  pelvis  and  infuiidibula  (t;),  appeared  in  great 
abumlance.  The  renal  cpitholium  was  deeply  brownca,  eTideotly  from 
baitmaline,  but  was  otherwise  natural.  Many  of  the  caats  had  dumb- 
bells embedded  in  them. 

Fio.  81. 


«^  (^  «,  Varit  K*«liiiliu-  cmn  .  K,  il  Vrtim  [itam  iiul>  ,  /.  Larg*  UBiajannt  r»l  Mudilip]  wjih  ailili^ 
Una ;  i,  k  Trr*  '"•ml  rf'' ■>'■'"■>"■•  ^  1"iuri),  aii J  k,  al\rr  Um  addUL-n  of  m^Ui-  fiil  i  p.  c^lb  ftwa  llw 
{■iTbiaBl  tuflinilllinU 

Avlopw  forty-eij^ht  hours  after  death.  Left  parietal  bone  inctund^ 
with  a  slight  depret<«ion.  Dura  mater  not  lacerated  ;  no  free  blood  Ml 
or  under  the  raembrane;  but  there  was  an  ccL'hviuocic  patch  on  it  as 
large  aa  a  il'irio.  correeponding  U)  the  fracture.  There  waa  no  blood  id 
the  arachtioiil  space;  but  the  pia  mater  was  injcclMl  over  the  apace  of 
two  square  inchca  in  the  vicinity  of  the  fracture.  No  lymph  was  thrown 
out  on  any  part,  nor  waa  there  softening  or  other  abnormal  condition  of 
any  nnrtion  nf  the  brain. 

Aodonun.  There  wu  no  external  sign  of  direct  violenre  over  the  loins ; 
all  the  abdominal  organs,  except  the  kidnevB,  were  uninjured  and  healthy. 
Lejt  kidney  vtc\f^vi\  9i  oz.;  it  was  not  facerateil.  On  section  niinut« 
gnLnuIe«  of  inilnrAtetl  bhwxl  were  found  in  several  of  the  infundibula; 
the  whole  gland  was  bypenemic.  Right  ktdnejf  weighed  9i  oc,  was  torn 
in  two  plac«e  on  its  poaterJor  aspect.  The  lacerstiona  ran  acrow,  soma* 
what  crookedly,  from  the  outer  border  almost  to  tha  bilum;  they  war* 
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rftboDt  an  inch  Apart,  and  varied  in  <l«ptb  Ironi  ooe  U>  three  or  eTen 
ir  lines.  They  were  completely  cl<>e«d  by  a  wedge-nhapetl  (oHd  clot 
of  blood,  which  waj»  very  firm,  and,  where  in  contact  with  llie  renal  sub- 
stance,  bleached.  The  renal  tieeue  iiniucdiately  adjacent  to  the  lacera- 
cioDB  appeared  perfectly  natural — ueitiivr  injected  nor  Boftcocd.  The 
tunica  propria  was,  of  course,  lorn  tiinmgh  over  Uie  site  of  tlie  lacera- 
tions. The  lacerations  did  not  pi'uoirato  id  any  part  to  the  infundibula. 
but  two  lar^,  firoi,  blood-couLTCtioua — one  as  lai^  as  a  liorw-bcau,  and 
the  other  ae  ]&rm  as  a  pea— lay  lomc  in  tlie  [K<lvifi,  aud  euveraJ  smalter 
ones  were  found  iu  the  tufundiiuiia.  TIih  iwrin-nal  adiitoee  liasue  was 
deeply  staiued  with  blotHl  ou  bolli  eiden;  but  it  eoutaincti  ueilht>r  fluid 
blood  nor  cloLi.  The  [wriuincum  waa  not  injured  Dor  tollauitid.  The 
heart  and  /iniy<t  were  healthy. 

It  viat  evident  that  the  direct  cauw  nf  death  in  thin  csee  was  supproa- 
eion  of  urine — aided,  perhnpe,  bv  n  degree  of  delirium  tremenn.  The 
reason,  prolmbly,  why  no  signs  of  inflammation  were  found  In  the  brain 
and  peritoneum  was,  that  the  patient  never  really  rnllied  from  the  shnck 
of  the  accident ;  and  that  reaction  never  properly  took  place.  The 
deequanintion  of  the  epitlit-lium  of  the  pelvis  and  infundlbulH  muflt  he 
attributed  to  the  irritation  of  the  blood -concretions  found  therein. 

Iljematuria  is  rarely  serious  from  its  quantity  in  auv  form  of 
,  Blight's  DtBcafle,  and  is  generally  quite  inftiffiiiflcaiit.  Far  rnore 
'y_  iouB  are  the  consequences  of  the  coagulation  of  the  effused 
'blood  iu  the  uriniferous  canals.  Uulcss  tTic'!«e  plugs  are  expelled 
by  the  pressure  of  the  urine  from  beliiiid,  they  permanently 
block  up  the  tubes  and  det^trny  t)ic  function  of  the  corrcspond- 
ioff  portions  of  the  gland.  Hence,  any  hemorrhage  from  the 
substance  of  the  kidney,  however  it  may  arise,  is  attended  with 
oeriouB  hazard  liiat  the  fouudutiuusuf  a  fatal  renal  degeneration 
may  be  laid  tliercby. 

Caucer  of  the  kidney  is  often  aBeociated  with  profuse  and 
repeat«il  lnematuriu ;  the  diagnosis  rests  chiefly  on  the  presence 
of  a  tumor  in  the  loins.    {Ser  Cancer  of  the  Kidney.) 

The  endemic  ha-maturia  of  Mauritius,  Bnuils,  Cape  of  Good 
Hope,  Egypt,  and  aome  other  hot  oountrio»,  which  bo  greatly 
pujfzlcd  pathologists  in  thnvs  piisU  secniH  to  have  found  ila  expla- 
!iation  iu  the  presence  of  a  ininutt;  parasite  whi<-'li  infests  the 
raucous  membrane  of  the  pelvis  of  the  kidney  and  the  bladder. 
The  reecarchoa  of  (jriesinger,  iJilhar*!,  and  l)r.  John  Uarley  on 
this  subject  will  be  described  in  the  chapter  duvoted  to  parasites 
of  the  kidney,     (ikt  Bilharzia  Ha.>niatobia.) 

In  tubercle,  attsccss,  renal  emlhilinm,  hydatids,  tbo  homor- 
rhage  ia  seldom  more  than  trifling.  Tn  active  congestion  of 
the  kiducyi^  ader  taking  lur|iontinu  or  cantharides,  the  bleed- 
in  aometimes  severe.  As  these  classes  of  cases  are  treated 
itely  in  subsequent  parts  of  this  work,  it  will  not  be 
necessary  here  to  go  into  furtiicr  details. 
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Sometiniee  minute  calculous  coucretions  are  formed  withii* 
the  tubuli  uniiiferi,  and  occasion  lijematuria,  whicli  18  apt  to 
recur  again  and  aj>;ain.  In  these  cases  crj-stals  or  microscopic 
calculi  of  uric  acid,  or  oxalate  of  lime,  may  often  be  discovered 
by  a  careful  examination  of  tlie  urinary  deposit  {see  Figs.  32  and 
SS).     llwniaturia  from  this  cause  may  be  unaccompanied  by 


MirriMcutilc  calculi  uf  uric  mid,  uicli  lll>ririaui<  ciut>  rlntictl  uiili  crj'sbUlliii'  ninlMuIcs  i>r  uric  acid 
III  a  aiw  iif  irniriTiit  tiiTiiKituriii. 

any  pain  beyond  a  slight  aching  or  Bcnae  of  fatigue  ia  the  loiua. 
Transparent  tibrinou.s  casts  are  also  visible  in  these  cases, 
speckled  all  over  with  crvtitnlline  molecules,  atid  more  albumeo 
is  present  in  the  urine  than  corresponds  with  the  amount  of 
blood  voided. 

Iloniorrliage  from  the  pcld-^  of  ike  kidneif  and  ureters  is  com- 
monly due  to  calculous  concretions ;  much  more  rarely  to 
cancer,  tubercle,  cystic  ditseuf^e,  or  parasites.  When  tlie  blood 
has  this  source  the  diagnosis  turns  on  the  existence  of  sj'mp- 
toms  of  pyelitis,  nephritic  coliu,  and  the  i)assage  of  a  foreign 
hody  down  the  ureter.  Hometiuius  the  blood  coagulates  in  the 
ureter,  and  long  vermicular  clots  may  be  afterwartls  recognized 
in  the  ui'inc.  The  ])as.-^age  of  these  clots  along  tlie  ureter  pro- 
tluces  precisely  the  fciaine  symptiuns  as  a  calculus  passiug  in  the 
same  <lirectioii. 

Hemorrliugc  from  tlie  lihnldcr  is  usually  recognized  by  symp- 
toms jK'inting  directly  to  that  organ,  luimcly,  excessively  frequent 
micturition,  pain  in  the  hypogasti'ium,  and  at  tiie  neck  of  the 
blachh'r,  etc.  Mxploratinn  of  tlie  bladder  will  generally  reveal 
the  existence  of  cak-uli  or  fungoid  growth.  \^aricose  enlarijje- 
nient  of  the  veins  of  tlie  mucous  membrane  and  acute  cystitis 
arc  also  occasional  causes  ot"  vesical  liemorrhage. 

Umlkral  hemorrhage  is  known  by  the  escape  of  blood  in  the 
intervals  of  micturition. 

Symi'tomatic  TT.kmatuuia. — T'urpura  hemorrhagica  is  occa- 
sionally marked  by  severe  iKvnuitm'ia.  In  a  case  under  my 
care  soeuc  years  ago,  there  occurred  first  violent  epistaxis  re- 
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quiring  plugging  of  tbe  iiiires ;  then  profuse  hfemattiria  set  in  : 
when  this  subsided,  the  patient  rapidly  Buceumbed  to  iutru- 
cranial  beniorrhage.  Scurvy  is  more  rarely  attended  with 
haematuria.  The  eruptive  and  continued  fevers,  cholera,  and 
yellow  fever,  are  sometimes  the  occasion  of  hiematuria,  which 
IB  generally  a  very  unfavorable  symptom. 

Supplementary  ILkmatukia. — Many  curious  examples  havt; 
beeo  recorded  in  which  hfematuria  appeared  to  be  supplemenfar>/ 
to  some  natural  function  or  some  diseased  condition.  Chopart' 
relates  a  case  in  which  haamaturia  supplemented  a  hemorrhoidal 
flux;  Latonr'  adds  another.  The  latter  mentions  a  singular 
case  of  spasmodic  asthma,  of  such  severity  and  persistence  that 
the  patient  had  not  been  able  to  lie  in  bed  for  eighteen  months, 
which  disappeared  suddenly  on  the  occurrence  of  baematuria. 
Chopart  and  P.  Frank  relate  examples  in  which  the  menstrual 
flux  was  deviated  to  the  urinary  passages,  and  appeared  under 
the  form  of  a  periodical  hsematuria.' 

Mental  emotion  seems  capable  in  very  rare  instances  of  pro- 
ducing hiematuria.  Bashani*  tells  of  a  sliocmaker  who  was  subject 
to  attacks  of  hrematuria  which  always  recurred  on  the  occasion 
of  his  drunken  wife's  misconduct.  Kayer  records  an  instance 
in  which  hiematuria  followed  a  tit  of  passion. 

Treatment. — As  hiematuria  is  merely  a  symptom,  and  a 
symptom  which  attends  a  great  variety  of  pathological  condi- 
tions, the  treatment  of  the  cases  in  which  it  occurs  is  necessarily 
diverse.  Sometimes,  however,  we  are  called  on  to  treat  hema- 
turia for  itself — in  some  cases  because  of  our  inability  to  fathom 
its  exciting  cause,  in  others  because  the  loss  of  blood  is  so  great 
that  it  becomes  an  urgent  ol'ject  to  clieck  it,  even  though  the 
primary  disease  of  which  it  is  a  symptom  be  irremovable. 

In  the  hypcrtemia  of  the  kidneys  wliit-h  occurs  in  acute 
Bright's  disease,  after  overdoses  of  tiirpoJitiuc  and  cantharides, 
after  blows,  falls,  nmscular  efforts,  and  other  external  injuries, 
hrematuria  ia  a  positive  relief  to  the  loaded  vessels,  and  were  it 
not  that  the  eflused  blood  is  prone  to  coagulate  in  the  uriniferous 
tubes,  and  produce  a  physical  obstacle  to  the  excretion  of  urine 
of  a  most  dangerous  character,  the  hemorrhage  (unless  cxcos- 
BJve)  might  safely  be  left  to  its  own  course.  To  relieve  the  con- 
gestion in  these  cases,  derivation  by  the  loins  (cupping  etc.),  by 
the  cutiineous  surface  (baths,  dliiphorctics),  and  by  the  intestines 
(hydragogue  cathartics),  nmst  be  energetically  practised. 

'  Tiiiit^  des  Miilnd.  dps  voies  iiriniiiros.     Kognlas's  cditi'Hi,  p.  283. 

'  Cited  by  Ruyor,  t.  ii.  p.  2i). 

*  Chopart  (1.  f.  p.  282|  cites  <me  in.-tiince,  iind  lliiyer  two  instjincos,  in  wliii-li 
hiematuria  occurred  nt  rej^iilar  monllilv  pi^j-imis  in  uitilc-i.  One  i>f  tlic-c  wii<  ii 
butcher  of  Sedan.  The  circuiiiftanoe  ln'i'iinic  known,  iintl  siidi  whs  tin-  disgust 
caused  thereby  thnt  no  one  would  pnrfhusi;  meiit  from  him. 

*Basbam  on  Dropsy,  3d  ed  ,  p.  312. 
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When  h^mataria  is  aupplemeiitary  to  hemorrhoidal  dis- 
charges, leechei)  may  be  applied  about  the  anus.  It  should  b« 
remembered,  however,  that  if  the  blood  be  shed  from  the  mucous 
m«mbraiiu  of  the  bladder,  uiid  nut  from  the  substance  of  the 
kidney,  such  a  dUcharge  is  not  tu  ha  looked  un  uiitavurably,  nor 
to  be  rashly  auppressfd.  When  moderate  hfeniaturia  orcurs 
vicariously  with  meiiBlruation,  it  is  to  be  HUpprcssed  only  on 
condition  that  the  normal  flux  he  roes  tab  lished. 

PaBsive  lia^inaturia  i»  the  course  of  zymotic  di^eaaes  should  be 
carefully  distinguished  from  acute  Bright's  disease,  which  somer 
timcfl  forma  a  nei/iielfi  tn  these.  In  the  foa-mer,  the  hieeding  \% 
probably  from  the  whole  or  greater  portion  of  the  uriuarv  tract, 
and  not  solely,  if  at  all,  from  the  kidneys.  The  internar  reme* 
dies'of  most  avail  in  passive  h«maturia,  are  the  mineral  acids, 
especially  sulphuric  acid,  freely  administered. 

when  our  object  is  simply  to  treat  the  hipmaturia  for  itself — 
to  stay  the  loss  of  blood — the  first  point  is  to  enforce  perfe 
rest,  and  to  apply  cold  in  the  niost  eftective  manner  to  the  bleed- 
ing part.  If  the  kidney?  he  the  source  nf  rhe  blood,  ice-poultices 
should  be  applied  to  the  loins;  if  the  bladder,  iced-water  injec- 
tions may  he  practisstul  into  tliu  bladder,  mid  iced-cloths  applied 
to  the  perineum  and  epigastrium.  The  medicinal  lia?mostrttic9 
which  have  been  found  of  most  service,  are  gallic  acid,  acetuta' 
of  lead,  alum,  ergot  of  ryc,^  tincture  of  muriate  of  iron,  turpen- 
tine, and  matico,  Pr.  Goldiiig  Bird  speaks  highly  of  acetate  of 
load  given  frequently  and  in  large  doses  for  short  periods.  He 
recommends  8  or  4  grains,  with  one-fourth  of  a  grain  of  opium, 
in  a  pill  every  two  hours,  until  six  or  eight  doses  have  been 
administered — care  being  takeii  to  keep  the  bowels  open  by 
saline  purgatives.  Dr.  Prout  observeg:  "When  the  bladder  be* 
conjcs  distended  with  blood,  and  complete  retention  of  urine  in 
consequence  takes  place,  recourse  must  be  hud  to  a  large-eyed 
catheter  and  an  exhausting  syringe,  by  the  aid  of  which,  and 
the  occasional  injeclion  of  cold  walr-r,  the  i:oagula  may  be  broken 
up,  and  removed.  Tf  the  hemorrlnige  he  so  profnse  that  the 
bladder  becomes  a^uin  distundL-d  with  blood  in  a  very  short  lime, 
tlie  iiyection  of  cold  water  into  the  rectum  or  bladder  is  some- 
times  of  great  use;  and  should  these  means  ^il,  from  20  to  40 
grains  of  alum  may  be  dissolved  in  each  pint  of  water  injected 
into  the  bladder,  ii  remedy  that  seldom  fai]3  to  check  the  bleed- 
ing even  when  the  cause  is  malignant  disease.  I  have  never 
known  any  unpleasant  conscquenct's  follow  the  use  of  this  expe- 
dient; and  have  seen  it  immediately  arrest  the  most  formidaole 
hemorrhugti   when  all   other   means  had  failed,  and  when  the 

^Tha  sitbcutancniiF  injcctii>n  of  Rve  grain*  uf  orgoiin  Hen»  worthy  of  trial, 
judginj;  bv  th<>  Micco«*fiil  n^iilu  nf  Lhit  inMbod  in  pulmoniirjr  nn<i  uterine  homor- 
rbufei.    dee  l)v.  itiichie,  i'tactnioncr,  1871. 
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bladder  had  repeatedly  become  again  diatcnted  with  blood  almost 
immediately  al\er  its  removat/" 

VI.— BJiUOGLOBlNURlA— PAROXYSMAL  U.EMOGLOBINURIA. 

HjRMATiNt'aiA. — Attention  has  been  called  I)yVogeI,'Oppolzer,' 

and  Mettenheimer,*  to  the  escape  of  the  coloring  matter  of  the 
blood  (hieinoglubiii)  with  the  urine,  unacoonipaniud  by  rupture 
of  the  capillaries  and  the  presence  of  blood-corpuscles.  The 
urine  in  such  cases  aaaumee  a  deep  red  or  blaekish-rcd  eolor, 
I  very  much  as  if  it  contained  blood;  bur  no  blood-diskB  can  lie 
found  under  the  mioroscope,  nor  any  tibrin.  Tbis  condition  is 
invariably  accompanied  by  the  presence  of  albumen  in  the  urine. 
It  38  caused  by  the  rapid  destruction  of  the  blood-disks  in  the 
bloodvessels,  such  u«  occurs  in  that  slate  which  is  known  as  "a 
issolved  state  of  the  blood,"  in  septic,  pyiemic,  and  putrid 
fevers,  and  in  some  extreme  cases  of  scurvy-  and  purpura.  la 
such  cases  hnimoglobiii  is  set  free  by  the  disintegration  of  the 
red  disks,  and  nppenrs  in  the  urine.  Vogel  found  that  inhala- 
tion uf  arseniuretted  hydrogen  produced  an  intense  (but  tempo- 
rary) degree  of  lia>m(iglobinuria.  Ho  produced  the  same  condi- 
ftion  artificially  in  animals  by  inhalation  of  the  same  gas  and  of 
oarboDioaeid;  ako  by  the  injection  uf  substauces  into  the  veius 
which  are  known  to  dissolve  ntid  break  up  llie  red  disks. 
I'onfick  (Vireb. "  Arch.,"'  B.  72,  S.  278)  lias  dos<rribc<l  hienioglo- 
binuria  as  occurring  af^er  the  transfusion  into  an  aninuil  of  blood 
from  au  auiiual  of  a  different  species.  He  believed  that  the 
hiemoglobiii  of  the  transfused  blood -corpuscles  was  dissolved  in 
H  the  scrum  of  the  recipient  aniinul. 

B     Hainioglobinuria  has  also  Ijeen  observed  atter  severe  burns  ('), 

~  in  typhoid  fever  ('),  and  scarlet  fever  ('),  aflter  fat  embolism  (*), 

and  in  poisoning  by  bydiochloric  acid  ('),  sulphuric  acid  ("), 

pyrogalhc  acid  ('),  carbolic  acid  (*),  and  chlorate  of  potash  ^*j.* 

A  case  of  bn-moglobinnria  from  chlorate  of  potash  poisoning, 

hn  wiiicb  death  occurred,  was  described  by  Dr.  Dreeeht'eld  and 


■?mut:  Stomacli  nnJ  Rciinl  DUeaics,  &tl)  odiu,  p.  421. 

'J.  Vo}**'! :   Knnkli.  i]»r  llumbcrcitendeii  Orgnne,  In  Virch'OVi  n*n(l)Mich  der 
Speciollcn  I'ntb.  u.  Tln-mp.,  llmid  vi.,  2t«  Abth,  p,  589. 

•  Wipiwr  nied.  Wwht^n^cli ,  tflfH),  Nos.  26  an4  26. 
*Wuritl>u<|,*fr  McJ.  Z.iil-.(ih.  1S«2,  p.  I. 

*  (')  Nir«  Lichthniin,  VoK-kmHiiu'*  Saiiiml.  klin,  Vt>rtriK.,  184.  (')  Immtv- 
nano.  I>«-tiu«h.  Areh.  f.  klin.  MeJ..  Ud.  12,  S.  IKI2.  (*)  Ucubner,  ibui..  Bd.  28, 
i.  282:     (•)  S>nU,  Driiu^'h.  Z<-iUflir  f,  Chinjrif,.  IK;»,  Bd.  12.  118;  Riwlri,  iiiJ., 

jBd.  12,  S  118,  1H9II  (»)  Nminyn,  l>ubci»  Areh,,  1908,8.413  (»)  Bwnb<.refr, 
[C'entntbl  t.  Mc<).  Wimn.,  187-i.  p. -571.  i^lKciwur.  Zeitwltr.  f.  klin.  .\Ii<dic,  Bd. 
Il,  M.  iih.  ISW),  i';.  Zur  Ni»<I*n,  n*rl.  klin.  "Wixlu-nK-h.,  1881,  p.  706.  |»)  Jiwobi, 
llTev  York  Mt.>d.  Kcl-orI.  1879,  xv.,  No.  11 ;  Mnrvhund,  Vireb.  Arvb..  77.  p.  455. 
'Cktarrbal  juiindiee  tnny  onuulonall^  be  Hccompantcd  by  hit-mivloblnuria.  Tfali 
Wiu  ex«Tuplitl«H]  bv  H  cmM  I  mw  «  «hort  time  a^n  in  coiuulUlicin  with  my 
Ltolleague  Dr.  Dreiclifeld. 
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Mr.  Stocks,  at  the  loternational  Medical  Congress,  London, 
1881.  The  patient,  a  woman,  had  taken  an  uncertain  quantity 
of  the  drug,  to  relieve  a  sore  throat.  Death  was  preceded  by 
great  cyanosis,  and  the  passage  of  quantities  of  hsemoglobin 
from  the  rectum  and  vagina,  and  in  the  urine. 

The  clinical  significance  of  hfemoglobinuria  depends  entirely 
on  the  pathological  state  which  occasions  it. 


Paroxysmal  IlfHooLOBiNURiA. 
(Synonym — Intermittent  Hcemaiinuria.) 

Attention  was  first  called  in  this  conntry  to  this  curious  dis- 
order by  Dr.  George  Uarley,  who  published  two  cases  in  the 
"  Med.-Chir.  Trans."  for  IStSo.'  Subsequently  cases  were  re- 
corded by  Dickinson,  Greenhow,  Gull,  and  others;  and  from 
an  analysis  of  these,  and  of  personal  observations,  together  with 
cases  reported  by  Continental  observers,  the  following  account 
has  been  drawn  np:^ 

The  disorder  is  essentially  intermitting  or  paroxysmal  in  its 
nature.  Each  paroxysm  begins  with  a  feeling  of  cold  or  shiver- 
ing, resembling  the  cold  fit  of  ague,  and  terminates  with  the 
discharge  of  a  very  dark  blnody-looking  urine.  The  symptoms 
then  suDside,  and  the  urine  at  the  next  micturition,  or  the  one 
after,  is  found  to  have  resumed  its  natural  healthy  appearance. 
The  recurrence  of  the  paroxysms  in  different  cases  is  most 
irregular.  In  Home  cases  the  paroxysm  recurs  once  a  day,  or 
even  twice  and  thrice  a  day.  More  commonly  it  recurs  on 
alternate  days,  or  twice  a  week,  or  once  in  ten  da^'s,  or  quite 
irregularly.  The  paroxysms  are  sometimes  followed  by  a  hot 
or  sweating  stage.  The  onset  of  a  jiaroxysm  is  usually  sudden. 
The  patient  first  experiences  coldness  of  the  extremities,  fol- 
lowed by  general  chilliness,  wliich  in  most  cases  passes  into 
distinct  rigors,  accompanied  by  a  feeling  of  malaise,  a  disposi- 
tion to  stretch  himself,  and  to  yawti.  In  most  eases,  a  sense  of 
u-yight.  or  a  dull  heavy  ]>ain  is  felt  in  the  loins,  sometimes 
extending  to  the  umltilicus,  or  passing  down  the  thighs,  occa- 
sionally there  has  been  noted  tenderness  over  the  region  of  the 
ki<lneys ;  and  there  is  trequently  \vA\n,  or  a  feeling  of  stiffness  or 
weakness,  in  the  lower  extrcniities.  Retraction  of  the  testicles 
has  been  noted  in  several  cases.     Retching  is  a  not  infrequent 

'  I>r.  Wickliiirii  Ia-i;';,  in  his  udniiraltle  paper  3ii  llie  snbjftct,  has  directed  atten- 
liiin  Ui  the  fttct  thiit  Dtwslcr,  in  1H54,  published  h  complete  nccount  of  the  disoider 
ill  Virchrnv's  Arohiv  f<ir  th'it  yeiir. 

'  The  article  iiti  this  siilij.rct  in  the  precodinii  edition  of  thia  work  was  the 
renult  i>f  iin  anHlvsis  iif  twenty  ciiscs.  Siilise(|uently  more  numemtiB  obpervatioiu, 
however,  hnvo  rendered  neccK^urv  mnnv  alttTutioiis  uiiil  additions. 
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symptom,  and  vomiting  was  a  prominent  feature  in  a  few  cases, 
while  the  patient  sometimes  complains  of  thirst,  headache,  and 
drowsiness. 

After  these  symptoms  have  lasted  for  a  period  varying  from 
thirty  minutes  to  two  hours,  the  patient  passes  a  quantity  of 
dark-colored  urine ;  the  pain  and  general  disturbance  then  sub- 
side, leaving  the  patient  apparently  quite  well  till  the  next 
paroxysm. 

The  appearance  of  the  dark  urine  resembles  that  of  porter  or 
of  the  darkest  port  wine.  It  is  generally  turbid,  and  deposits, 
on  standing,  au  abundant  chocolate-colored  sediment.  The 
sp.  gr.  varies  from  1015  to  1033,  usually  ranging  from  1022 
to  1025.  The  reaction  is  either  acid  or  faintly  alkaline.  It  is 
always  highly  albuminous,  and,  on  boiling,  the  albumen  coagu- 
lates into  brownish  masses,  which,  on  subsidina:,  leave  the  clear 
supernatant  urine  of  nearly  its  original  dark-red  color.  In  Har- 
ley's  cases,  and  in  one  of  mine,  the  percentage  of  urea  was 
found  to  be  in  considerable  excess;  in  some  cases,  however,  it 
has  been  found  lower  than  usual. 

The  chocolate-colored  sediment  consists  chiefly  ot  amorphous 
granular  matter,  which  is,  presumably,  disintegrated  blood-cor- 


Fio.  3.1. 


Glkoalar  mktli-r.  ou-Ik.  luiil  ihIuIk-iIhi,  I'luiii  lln'  iIi'ihmI  in  (lie  iirinv  iir  a  uiaii 
Midi  iNinixyrtEiiikl  }iji'iria;^|itlijriiiria. 

puscles.  Gull  found  in  it  myriads  of  minute  crystals  of  hiema- 
tine.  Casts  of  tubes  are  also  present;  these  arc*  mostly  of  dark 
granular  appearance — mixed,  however,  with  a  few  transparent 
fibrinous  cylinders.  Many  casta  are  formed  of  masses  of  hfcmo- 
globin.  Crystals  of  oxalate  of  lime  are  generally  seen,  and, 
veiT  rarely,  a  few  stray  blood-disks. 

The  urine  gives  the  usual  reactions  of  blood  with  the  guaiacum 
and  Heller's  tests.  Usually,  on  spectroscopic  examination,  there 
are  found  the  two  al)Sorption  Imnds  between  Frauenhofer's  D 
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and  £  lines,  which  are  characteristic  of  oxhEemoglobiu.  Au 
additional  baud  in  the  red,  indicating  the  pi-cscncc  of  methfemo- 
globin,  haa  also  been  observed  by  many  writers.  Concerning' 
this  band,  liowever,  thurc  \r  ttomc  diflereiice  of  o[nniun,  and  no 
doubt  ill  many  cascA  it  i»  ahitont. 

In  most  cObca  tbu  albumen  and  the  bKnioglobin  appear  and 
disappear  togetbur.  Murri'  and  Rusunbac'h'  observed  albumen 
in  the  urine  before  the  blood-coloring  matter  could  be  per- 
ceived. This,  however,  has  not  been  contirmcd  by  others.  Dr. 
Forrest,  on  the  other  hand,  found  that  the  albumen  (Mrrsisted 
ailer  the  disappearance  of  the  hienioirlobin,  while  Dr.  Saundby, 
in  one  of  his  oattes,  t^aw  the  blood-coloring  matter  in  the  urine 
when  no  trace  of  albumen  could  bo  detected. 

Durinff  the  attack,  the  extrumttios,  nose,  and  ears  may  be 
cold  ana  cyanotic.  A  general  eruption  of  urticaria  has  been 
noticed  in  some  cases  by  Mackenzie,  Forrest,  Lichtheim,  and 
others.  In  a  few  cases  the  liver  and  spleen  increased  in  size 
during  the  attack;  and  in  Boas'n  case,  pains  in  the  region  of  the 
liver  seemed  to  be  precursoi-s  of  an  attack. 

Careful  examination  of  the  blood  during  the  attacks  has  been 
made  by  recent  observers,  particularly  by  Kbrlieh,  Boa«,  and 
Woltl".  The  main  changes  observed  were,  absence  oi'  the  ordi- 
nary rouleaux  of  red  blood-corpuscles,  varintions  in  shape  of  the 
red  corpusclefi,  and  the  presence  of  Poiifii-k's  so-called  "  phan- 
tom" corpuscles,  or  red  corpuscles  from  wliich  the  coloring 
matter  had  been  dissolved  out.  Sometimes,  however,  the  micro- 
scopical examinations  of  the  blood  have  shown  no  change.  The 
temperature  during  the  paroxysm  is  usually  raised,  in  one  of 
Dr.  Saiindby's  cases  to  as  high  as  Itl.'i.'i''  It  niay,  however,  be 
normal,  or  in  some  ciises  ajireliniiiiary  fall  may  precede  the  rise. 
{See  Charteris,  "  Lancet,"  Jan.  1879.) 

The  Brst  onset  of  the  disonler  is  invariably  sudden,  and  can 
osnally  be  traced  to  some  distinct  exposure  to  cold  or  wet.  The 
subsequent  paroxysms  are  generally  (juite  unconnected  with 
any  fresh  exposure  to  cold,  but  in  other  cases  the  contrary  is 
the  case.  The  paroxysms  recur,  in  some  cases,  with  the  regu- 
larity of  real  ague,  for  weeks  together;  in  other  cases  the  pcno- 
dicity  is  quite  imperfect.  Kach  parosj-sm  lasts  from  three  to 
twelve  hours,  and  it  is  noteworthy  that  no  paroxysms  occur  at 
night,  the  urine  voided  before  breakfast  being  invariably  nalu- 
ral.*  The  change  in  the  characters  of  the  urine  may  take  place 
with  the  utmost  abruptness;  that  passed  at  one  micturition 
being  porter-like,  and  at  the  next  straw-colored;  or  tt  may  more 

>  hevUxn  uliaicii  •!!  Bi^l^Pgna,  1979.         >  6«rlifl.  klin.  Wodien.,  1880,  p.  IS2. 
*  Set,  hnvttvtr,  K  cuQ  reported  by  L6pfne  (R^vuu  Menntelle,  1S80,  p.  722),  la 
which  cold  liad  no  mHuirnce,  and  tb«  pftruxyiiiu  Mxurnd  at  midnight. 
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^radaally  become  pale,  resuming  xtB  normni  appearance  at  tiie 
fourth  or  fifth  micturition  filler  tliu  parux^v'Htn. 

The  fltatc  of  the  geneml  lieiihh  seems  to  vary  Bomewhat.  lu 
one  case  reported  by  I>r.  DickiiiBon,  the  patient  bad  the  appear- 
AHcc  of  robuHt  hoaltb  the  day  bctbrc  an  attack  cumc  on.  In 
most  ciwes,  however,  the  patient  has  presented  a  somewhat  sal- 
low and  icteric  aspect^  or  has  looked  atiremic,  pale,  and  sickly. 
Sometimes  there  has  Hgcti  heimtic  derangement  distinctly  present 
at  the  time  the  patiunt  ban  uome  under  observation.  In  one 
L-aae,  an  intercurrent  attack  of'jaiindice  came  on,  tlie  uritic  being 
deeply  colored  with  bile,  and  copiously  depositing  lithates,  bat 
contaiuin^  no  blood -coloring  matter,  and  only  once  a  trace  of 
albumen.  Occasionally,  after  severe  paroxysms,  the  conjunctiva! 
arc  of  a  veUowtsh  color,  but  no  bile  pigment  is  found  in  tlie 
urine,  l^lie  color  is  probably  due  to  SHrnin  holding;  htemo- 
globin  in  solution,  which  is  transuded  during  the  attack. 

A  rhcutnatic  tendency  is  a  frequent  eoneomitutit  of  this 
affection,  many  of  the  patients  having  frequently  suilered  from 
rheumatism  in  various  forme.  In  one  of  my  own  cases  the 
patient  began  to  suftcr  from  subacute  rheumatism,  with  ewell- 
mff  and  pain  in  the  joints  after  the  cessation  of  the  paroxysms. 
A  l)i»ncbitic  and  astiiiiialic  lendency  has  aUa  been  observed  in 
one  or  two  iiiHtances.  Knientzol'  is  of  opinion  that  there  is  a 
decided  tendency  to  chronic  lung  difteuse. 

Of  twenty  eaaca  collated  by  me,  four  had  at  one  time  or 
another  Butlered  from  undoubted  ague,  but  in  the  remainder 
no  evidence  or  suspicion  of  ague  or  malarial  poison  existed. 

Theconrso  of  the  disorder  is  an  intcrniptcd  one.  The  parox- 
ysms may  recur  with  more  or  less  regularity  for  a  period  of  a 
few  days,  or  live  or  six  weekn,  and  then  ceaee  altogether  for  a 
few  days  or  weeks,  or  months,  and  recur  again  for  a  period  as 
before.  In  this  way  it  may  continue  an  interrupted  course  for 
many  months  or  years :  in  one  ca^e  for  so  long  a  term  as  eleven 
years. 

The  prognosis  la  generally  good.  Of  the  twenty  cases  men- 
tioned above  none  Hied,  twelve  were  reported  as  having  com- 
pletely recovered,  one  was  convalescent,  and  seven  were  still  in 
progress  when  reported.  By  complete  recover^'  is  understood 
that  (here  was  no  recurrence  of  the  paroxysms  for  a  period 
varying  from  six  weeks  to  four  years.  It  must,  however,  be 
borne  in  mind,  lliat  a  relapse  may  take  place  after  a  pause  of 
several  mouths — in  one  case  a  recurrence  took  place  after  a 
pause  of  tivc  months. 

The  following  three  examples  will  serve  to  illustratti  the  gen- 
eral course  and  .symptj>mfl  oi  the  disease.     The  liitit  and  second 

<  Borl.  kllniKh.  Wochonschr,  isai.p  4i 
11 
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were  observed  by  myself,  the  third  by  T>r.  Ritchie;  these  cases 
have  not  boon  olBewncre  pulilitihcd : 

Case  1. — J.  J.,  an  iron  moulder  from  Stockport,  rot.  23,  coDsulted  nie 
in  Marcli,  lW>i.  lie  wag  tliin  and  weak,  with  a  congpicuoualy  vrhite, 
iiallid  countC'uaDce.  He  elated  that  for  a  period  of  iwclvc  uiontbs  be 
bad  been  in  tbe  babit  of  passiiii;  dark  bloody-lookiug  urine  frura  time  Ui 
tliuo  at  freuuout  intervals.  Ilie  coiuptaiut  began  in  tbo  lollowiog 
manner :  lie  was  standing  in  tbe  elrcet  uue  cold  attcruuou  in  March  <if 
tbe  previous  year,  wbcu  he  was  eeized  wilb  cbillint-iw  uud  shivering  and 
pain  in  tbe  biius.  Wbea  bo  got  buoie  be  voided  uriuc.  and  nao  8urpri»i'<l 
to  see  ic  of  a  durk-red  color.  Froui  this  time  uji  to  ibc  date  uf  hut  vmi 
to  mo  be  coutiuueil,  with  only  sbort  iutorvaEu.  to  pass  every  day  urine 
of  a  aimilar  character.  He  bVeuiue  eo  wvuk  that  lie  did  not  leave  bis 
bouse  for  ten  nionthn;  but  he  never  took  t»  hit!  bed,  except  for  a  day 
or  two. 

The  discharge  nf  tbe  dark  urine  was  essentially  paroxysmal  and  inter- 
mittent. He  would  go  on  )»u>aiu];  bloody  urine  daily  fi>r  periods  vary- 
ing from  three  to  six  weeka — then  the  urine  would  be  natural  for  an 
interval  of  tbrer,  tour,  or  even  ten  [loy,  and  Lben  become  bloody  again 
for  a  stretch  of  several  weeko.  Bui  the  urine  w»h  never  coiistantlv 
bloody  during  any  whole  iieriml  of  twenty-four  houre.  During  eaeb 
diurnal  circle,  three  jiaroxyems  ciceurre<l  with  great  regularity :  one  in 
the  morning  (after  breakfast)  between  nine  aim  ten,  a  second  between 
two  and  three  in  tbe  afternmm,  and  a  third  between  six  nnd  nine  tn  the 
evening,  Kaeb  par')xyBm  [irefteiited  the  same  succession  uf  Bymptoros. 
It  began  with  cbilliuei>s,  which  upeolily  went  on  to  shivering  so  that  bis 
teeth  eb:itlere«l — at  the  name  tinii;  there  was  severe  patu  iu  the  loins  and 
hips.  At  tlie  end  uf  twenty  or  thirty  tuiuutes  these  symptoms  wore  off, 
and  then  he  felt  a  desire  to  void  urine — and  the  urine  then  pasaed  was 
always  bhx.'dy  ;  ibis  completed  the  paroxysm.  It  was  never  followed  by 
R  hot  or  sweating  stage.  If  he  ruHde  water  between  Lbe  paroxysms,  the 
urine  waa  either  perltetly  clear  and  uaturnl,  or  only  slightly  dark.  The 
urine  voided  before  breakfast  wua  always  quite  natural. 

The  patient  visited  me  several  times,  and  broucht  me  several  speci- 
mens ol'  the  bloody  urine.  On  nne  occasion  he  voided  some  in  my  pres- 
ence, and  a  description  of  this  will  answer  substantially  for  all  the  reeL 
It  was  of  the  color  of  tbe  darkest  port  wiue — so  dark  as  to  bo  almost 
opaque,  except  in  Ibio  layers;  it  corresponded  pretty  closely  to  No.  9 
on  Vugel's  scale.  A  hrownt.sb  deposit  formed  on  etanding ;  sp.  gr.  1028 ; 
it  ms  highly  albuminous,  and  faintly  alkaline.  On  boiling,  tbe  albu- 
men  coagulated  into  a  cbocoluti^ colored  clot,  hut  the  supernatant  fluid 
did  not  lose  ils  hlackred  color.  The  dejKisit  considted  of  a  gratmlar 
mattor.  It  contained  numerous  cryatitU  of  oxalate  of  lime;  but  no 
blfMHl-diakb  eimld  be  reoogviied. 

In  April  I  admitted  tbe  patient  into  the  Infirmary,  with  a  view  of 
studying  his  ease  more  fully.  But,  with  the  exoeptiun  of  the  first  morn- 
ing, ibe  urine  was  perfectly  normal  throughout  bis  stay,  and  he  went 
home  in  a  week.  While  iu  the  Infirmary  but  blood  was  exainiucd  under 
the  microscope,  but  nothing  unusual  was  found.  The  liver  and  spleen 
were  thought  to  be  somewhat  larger  than  usual — otherwise  all  the  organs 
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were  healthy.  After  leaving  the  Infirmary,  he  cnntinne*!  to  ntteod  as 
an  out  patient  for  some  months— taking  cinstantty,  three  times  a  daj,  % 
pill  coutainitig  three  grains  ol  quinine  nod  one  grain  of  atilphate  of  iron. 
Undor  lh)«  trcAtmeDt,  the  eyni{>toiiii4  gradaally  stib«id<-d,  the  poroxysntt 
becaniv  uligbter  aod  vlighler,  aod  at  the  end  of  liirctr  mouthft  ceased  alto* 
geth«r.  The  general  health  aUu  grentlj  improved.  Al\er  the  ceaeatioo 
of  the  parojcygruK,  hw  btgan  to  euHl-r  from  subacute  rheumatism,  with 
swelling  and  pftiu  lu  the  joiul«.  Hu  w««  troubled  io  Ihia  way  for  more 
than  a  twelvfmonth.aud  went  to  Buxton,  where  be  derived  gr«ut  ben«6t, 
and  finally  recovered.  I  saw  this  man  a  fvw  days  ago  (March,  1^70); 
there  bad  be«n  no  returo  of  Uie  paroxysms,  and  htj  looked  wull  and 
iddy. 

The  patient  stated  |x<9itively  that,  except  at  the  first  onset  of  his  com- 
plaint, the  nnroxyemei  ciime  on  independeutly  of  exposure  tr>  cold ;  he 
wait  juBt  as  uad  in  the  Kummer  as  id  the  wiuler.  Throughout  his  itloew 
he  ate  and  elept  well.  He  had  never  lived  in  aa  aguish  district,  and  he 
still  occupieo  the  game  house  as  when  his  ailtnent  commencetl. 

Case  '1. — The  notes  of  this  cnee  are  imperfect,  aud  my  onu  obscnra- 
tioDS  are  conEiued  to  an  exnminatioD  of  the  urioe.  On  November  26, 
1871,  my  colleague.  Dr.  lUuaud,  sent  me  two  samples  of  urine  which 
bad  beeu  voided  by  the  same  man  at  ilifTereDt  periods  of  the  same  day. 
The  contrast  between  the  tH'o  samples  was  marvellous.  One  sample  was 
of  the  usual  yellowish-amber  color,  clear  and  free  from  a  trace  of  albo- 
meo — in  short,  perfectly  normal.  The  other  was  of  the  blackest  red 
cotor,  quite  opaque,  except  in  the  thinnest  layers.  Its  ap.  gr.  was  101^2; 
it  was  so  albuminnuN  (hat  it  s^diilified  into  a  chocntate-cniored  jelly  when 
Lb<ii]e«l  in  a  wat^r-lmlli.  On  ittotiding,  it  dep^ited  a  copious  dark-brown 
|il«Hlimen£.  Undpr  ih*^  microsfropp  [spe  Fig.  33)  this  was  fonnd  to  consist 
^f  amorphous  gninulnr  maiter,  amid  which  were  M%n  numb(>!ra  of  tube* 
The  casts  were  mostly  of  a  medium  sikc,  an<l  dark  granidar  char- 
tlkct^r.  Some,  were  small,  and  a  few  almost  trampar^nt  ana  apnroaching 
Ithe  hyaline  character.  Not  a  single  recognizable  red  b!ood>dtsk  could 
be  seen,  hut  a  few  corpuscles,  resembling  the  white  blood-globules.  w«re 
•cattered  here  and  there.  The  field  was  full  of  minute  bnght  specks  of 
oxalBl«  of  lime  octaliedra.  The  proportion  of  urea,  as  ascertained  by 
_Liebig»  method,  wtw  o.*2  per  cent. 

When  the  urin«  was  boiled  iu  a  test-tube,  the  browu  albumiuoua  clots 
separatvd,  imd  letX  a  dark  amber  trunspareul  eupernalaut  li(.)Uor. 

T1k>  bistorv  of  the  caiH>,  as  far  us  il  was  giuhenHl  by  Dr.  Keuaud,  was 

as  follnwB :   The  patient  was  a  mau  of  iorty,  of  a  sallow  complexion,  who 

felt,  uiue  weeks  before,  as  if  he  had  taken  cold.     A  fortuight  since  he 

loot  his  appotitti,  and  shivered,  uud  aflerwanU  perspired.     He  kept  bia 

bed  tour  days.     Ou  November  Slst  he  passed,  at  noon,  urine  the  color 

luf  blood;  and  he  hua  dune  so  nearly  at  the  same  time  (i.  c.,  ouce  in 

[tweuty-four  hi>ura>  till  vesterday.     At  other  limes  of  th»  day  he  parsed 

iriue  of  the  natural  color.     I  liave  not  beea  able  to  ohtaiD  further  par- 

Oculars  of  this  rase. 

Cabe  3.  (from  the  notes  of  Dr.  Ritchie.) — T.  M.,  a  tailor,  married, 
32.  consulted  me  on  December  IH,  Im69.    He  was  above  the  medium 
leight,  dark-complexioned,  and  had  a  sallow  appearauce.     He  gave  the 
jfolluwiDg  account  of  himself:    He  had  formerly  been  a  euMier,  ooil  had 
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lived  for  n'mf  years  in  the  West  Indies ;  during  that  time  he  had  suffered 
from  "  M&ck  fever."'  and  from  repeated  attacks  of  ague,  the  last  of  wbioh 
Mixed  him  tovrardA  the  tnd  of  ]S65.  These  were  the  ouly  illuessea  he 
coald  remember  till  March,  1869,  when  he  rt^ruiuded  uiv  hv  hud  beeu 
uuder  tay  care  in  tht^  out-|ratieuta'  rwmi  of  the  Manchester  Uoyal  infir- 
mary, siiHering  from  pleurisy  with  limited  elTiiBiipD  ;  and  again,  iti  Sep- 
tember, 1^69,  from  subacute  rheuniatitim. 

He  DOW  complained  of  passiug  blootly* looking  urine  once  or  twice  a 
day — that  passed  la  the  iDtervats  l>eiiig  nppareotly  quite  healthy,  lie 
fint  observed  this  symptom  about  two  yean  before,  under  llie  following 
cireumBtaDceB :  He  had  been  engag<»d  id  some  gyniuaatic  exercise  one 
November  eveuiug.  and  feeling  greatly  overheated,  had  imprudeotlv 
gone  to  the  d<xir  of  the  gyninasiuin  to  cool  himself,  when  he  was  aud- 
ueuty  seized  with  chilliae&8  and  violent  ahiveriug,  followed  by  gcvcrc 

Eftin  acroee  the  loins,  and  a  feeliog  of  nniiseu.  About  an  hour  atVrwards 
e  voided  u  amall  iiuantity  of  uriuo  having  the  tMlor  of  porttT;  The 
urine  ptteecd  the  next  morning  before  breiikfitsl  was  ap[iarently  quite 
oattiral,  but  at  night  the  porter-like  color  was  again  prcseiiL  For  about 
two  monthii  the  discharge  of  this  dark  urine  look  pla«c  once  or  twire 
every  day,  and  then  miontnneouitly  ceai^d.  He  had  had  two  similar 
attacks  since — one  in  ^larch,  IHti's,  l)u>ting  about  eix  weeks,  and  the 
other  in  September  of  the  same  year,  laitting  nearly  four  months. 

Bin  [inMiiut  attjick,  which  was  the  moat  severe  he  bad  yet  auflered 
from,  beean  about  a  fortnight  before  ho  came  to  ace  me.  It  immedi- 
ately fnlfoweil  expuaure  to  cold  and  wet,  and  waa  ushered  in  by  all  the 
premonitory  symptoms  which  character! mh:!  bin  previous  seizurea.  The 
phenomena  olwerve  the  following  order:  He  feels  perfectly  well  on  get- 
ting uut  of  l)ed  in  the  morning,  and  usually  passe*  about  ten  or  twelv« 
ouueCH  of  »tran-colore<l  urine;  about  ten  o'clock  he  begins  to  vawn  and 
shiver,  and  leels  "as  if  he  couldn't  stretch  himself  enough/'  he  then 
sufterv  a  dull,  heavy  pain  ncro^  the  loins,  which  sometimee  extends 
round  Id  the  umbilicus,  passing  down  the  tbiglis ;  the  testicles  become 
retrocted.  There  is  no  jiaiu  aluog  the  courtm  of  the  ureters.  The  shiver- 
ing and  lumbar  {>aiii  increfUie  for  abttut  au  hour,  at  the  end  of  which  he 
UKually  passes  from  eight  to  ten  nuuceii  of  pt>rter-lik«  urine,  upon  which 
the  symptoms  gnidually  disappear.  He  usually  vmde  urine  again  about 
one  or  two  o'clock,  wbich  to  all  appearance  is  perfectly  healthy.  About 
four,  the  same  succeeeion  of  phenomena  runs  its  course,  to  be  followed 
by  the  discharge  of  dark  urine  about  five,  and  again  about  ten  o'clock 
in  the  evening.  He  has  thus  had  three  distinct  paroxysms  every  day 
from  the  2d  to  the  l>Hh  of  December — remaining  perfectly  freo  from 
them  between  the  night  of  the  tdth  and  eleven  o'clock  in  the  forenoon 
of  the  18th,  when  he  began  again  to  pass  the  porter-like  urine.  He 
Htalt-d  that  he  usually  went  lo  bed  when  he  felt  the  [mniixysm  coming 
im,  and  that  lie  had  the  greatest  difficulty  in  keeping  himself  warm  ; 
"  so  diirertnt,"  aa  he  remarked,  "  from  what  it  used  to  be,  when  he  would 
have  llic  ague." 

It  was  about  2  r.M.  on  the  Idth  when  he  came  to  see  me,  and  he  waa 
requested  to  send  for  me  on  the  occurrence  of  the  next  paroxysm.  A 
meiaage  wa«  received  from  him  about  9.15  the  same  night,  and  half  an 
hour  aflerwards  I  was  with  him.     He  was  in  bed,  shivering  violently. 
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and  feeling  very  cold  ;  his  temperature  in  the  8xill»  vrOB  96.6^  Fahr.  j 
be  suffered  from  the  lumbar  iwiii  aud  feeling'  "f  stiekneea  prcviuuely 
described  ;  the  tcaticlca  were  cliKtely  retracted.  Tie  wan  ordered  a  warm 
drink,  and  to  have  an  ailditinual  pair  of  blaaket^  ou  bU  bed. 

A  few  minutes  after  my  arrivnl,  he  passed  a  ouantity  uf  urioe,  which 
was  secured  for  the  purptwc  of  cxBoiinalion.  I'ive  minutes  aftorwai-da, 
he  Sfiid  that  be  wiu  perfectly  free  from  pain  and  discomfort,  and  felt 

Suite  well.  His  tem|)cr(iiurc  wan  then  9fi.fi".  There  was  slight  len- 
prnrss  over  b^tth  Icidneya  r>n  deep  pressure,  and  also  over  the  eleventh 
and  twelfth  dnr^al  vertchrip.  Lungo  apparently  healthy,  with  theexoep- 
tion  of  slight  cnraparattre  dulneae  over  the  right  back — no  doubt  the 
remnaiil  uf  the  pleurlfty  fmm  which  he  had  Ruffered  in  the  preceding 
AFarch.  Heart  soiinda  and  rhythm  normal.  Iiiver  mca.<tured  five  inches 
verti<^ly  in  the  mammiUary  line.  Si>leen  nearly  three  and  a  half 
incbee;  colorless  blood-corpusolessliiihily,  but  ool  markedly,  increaeed. 
His  general  health  was  good ;  Appetite  fair ;  boft'els  bad  Dot  been 
relievetl  tur  two  days. 

The  urine  widch  he  was  seen  to  pass  measure^!  eight  ounces;  it  was 
not  unlike  [ivrter  in  color,  but  had  a  redder  tint;  it  wiui  aluiust  opaque 
— ueutnil  or  feebly  alkaliuo  in  reactiou  ;  Bp.gr.  1026.  It  eoutaiuc-d  a 
large  amount  of  alouua'ii  which,  un  the  apiiUcatiun  of  heat,  wiu  thrown 
dowu  )u  ibe  form  of  a  chocolate-colored  clot,  increaacd  ou  the  addition 
of  nitric  avid  ;  the  cougulum  occupied  about  half  the  bulk  of  the  urine 
examineil,  the  Buperuutunt  lluid  retsinin^r  it»  intenRely  dark  reddish- 
browu  color.  On  microscopic  examination,  it  waA  found  to  contain 
abundant  octahedml  crvstata  of  oxalate  of  IJmo,  a  few  granular  tube- 
CBfit£.  a  large  quantity  ot  granular  matter  of  a  dark  brownish-red  color, 
and  a  quantity  of  amorphous  urates.  No  blood-corpusolcs  could  bo 
detected. 

The  urine  paased  on  the  morning  of  the  ISth  December,  before  break* 
fast,  poMe«se<i  tho  following  characters;  it  measured  about  10}  ounces, 
was  of  a  light  amber  color,  acid,  sp.  gr.  10))^;  contained  no  albumen; 
on  standing,  the  dense,  snow-white,  cFouddike  deposit,  characteristic  of 
the  presence  of  oxalates,  was  thrown  drtwn.  Uuder  the  microscope,  it 
was  seen  to  contain  octahcdrnt  crystals,  pavement  epithelium,  and 
granular- looking  cell<). 

The  usuot  course  t»f  the  [Miroxysmtt  was  ohnerved,  viz.,  that  fiorter-Iike 
urine  was  voided  three  timei)  a  day,  jireceded  by  the  same  succeaaion  of 
symptoms,  lie  woh  lirttt  ordemf  teii-grnin  d<i«im  of  gallic  ai-id  three 
t)me«  a  day.  then  tannic  tici<),  and  Hfternardii  turpentine,  wilhotit  the 
slightest  change  in  his  symploins.  On  tlie  '.JSlli  I^ecember.  he  waj»  ordered 
two  pills  three  Lim««  a  day,  each  coutniniiig  sulphate  of  iiuiniDe  3 
graioe,  sulphate  of  iron  1  grain,  aud  sirychuia  if^  grain.  Under  this 
treatment  be  gradually  improved,  the  (laroxvsms  comiti^f  on  tess  fre- 
quently, and  beiuK  milder  iu  their  character,  till  the  I7tb  January,  187^. 
He  remained  {lerfectly  free  from  that  date  till  the  5th  of  April,  wheu  he 
bad  another  similur  attack  after  a  sudden  cbUl.  The  paroxysmH  un 
this  oct^asion  were  slighter,  and  only  came  ou  twice  daily,  viz.,  in  tlie 
forenoon  and  at  night  The  urine  preeented  the  e66ential  cbaratacristtcs 
deecribed  fully  above.    He  was  placed  on  the  same  treatment  which  had 
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proved  successful  on  the  former  occadon,  and  the  pfiroxysnu  ccaaed 
entirelj  on  the  Hth  of  April. 

I  hud  lost  sight  of  this  patient  till  the  Slst  ^farcb,  1871,  when  a  letter 
wafi  received  from  him,  ataiing  that  he  had  gone  to  reside  in  the  porth 
of  Ireland,  and  that  ho  hnd  remainetl  perfecllv  free  from  bis  former 
attacks  froDi  the  time  I  hnd  seen  him  last  till  the  beginning  of  that 
month.  He  had  then  suflered  for  nearly  a  fortnight  a  recurrence  of  hig 
former  c»mplaint,  from  which  he  bad  just  recuvt^rt-d  under  the  use  of 
the  vame  treatment  that  had  been  previoualjr  adopted. 

Etioloov. — The  liability  to  paroxysmal  liffimoglobinunH  seems 
to  be  silmiist  exclusively  crttiiiiic<i  to  innles,  one  only  of  twenty 
collated  cases  oeeurriii^  in  a  t'emale.  The  at/e  uf  the  patients 
at  tlio  time  of  invasion  rmijied  from  •!  y^ara  of  age  to  48 ;  two 
cases  being  under  20,  eeveu  between  20  and  30,  six  between  30 
and  40,  two  between  40  and  .50,  and  three  caRes  in  whieh  the 
date  of  invaBion  is  not  Bpecified.  A  hereditary  tendency  has 
been  occasionally  noticed. 

Hsenioglobtniiria  hat^  heeii  known  tn  occur  occaeionalty  in  the 
course  of  chronic  Bright's  disease. 

Ab  to  the  exciting  cause  of  the  disease,  in  two  cases  out  of  the 
above  twenty  it  was  found  distinctly  connected  with  lualarial 
poisoning,  both  patients  actually  sufiering  from  ague  at  the  time 
the  iiienioj;lobiimria  was  first  observed.  Jn  all  the  other  cajKrs 
(with  one  exception)  tlie  disease  was  clearly  attributable  to 
vicissitudes  of  temperature  or  exposure  to  wot.  The  ed'ects  of 
exposure  to  cold  are  well  exemplified  in  a  case  of  Dr.  Johnson, 
cited  by  Dr.  Dickiuson  (loc.  cit.),  in  which  the  patient^  so  long 
as  he  remained  in  bed,  continued  free  from  the  paroxysms;  but 
if  he  sat  up  and  got  chilled,  a  paroxysm  came  on.  In  a  case 
menliotied  tiy  Dr.  ravy  <"PaIh.  Soe.  Trans.,"  vol.  xviii.  p.  157), 
the  patient  bad  sometimes  averted  an  attack  by  going  indoors 
directly  he  felt  it  coming  on,  and  sitting  before  the  tire  and 
drinking  something  warm.  Sii-  W.  Gull  believes  there  is  reason 
for  thinking  that  a  blow  or  injury  to  the  loins  may  be  the  cause 
of  this  utteL'tion  ;  and  cites  the  case  of  a  young  ludy  who  in 
getting  into  a  railway  carriage  fell  and  hurt  her  back,  shortly 
aller  wliicb  she  passed  dark  bioody-lookJng  urine,  in  which  he 
found,  on  careful  examination,  no  blood-corpuscles,  bnt  only 
the  granular  pigment  matter  of  disintegrated  blood-corf»usclps. 
Whilst  tulniitting  the  possibility  of  such  injuries  causing  hteuui- 
turio,  or  even  as  in  this  case  hH-inoglobinurra.  wu  Hhonid,  liuw- 
ever,  in  the  absence  of  further  evidence  on  the  point,  hesitate  to 
accept  them  as  a  cause  of  parozysmal  hiemoglot)tnuria. 

Fleischer'  has  recortled  a  ease  in  which  heat  and  cold  pro- 
duced no  effect,  but  the  paroxysms  were  always  brought  on  by 

•  Berlin,  klin.  Woch«R»chr.,  ISBI,  Nn.  47. 
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exercise.  In  the  rare  cnses  which  occur  in  woiiiun,  Wolf  saw 
the  attack  brought  on  under  the  intlucncc  of  menstruation  alone. 
Hivmoglobiuuria  hoi  bccu  tioLioeO  iu  casea  of  Haynaud'e  sym- 
metrical gangrene.  (See  Soiithcy,  "  ('lin.  Trans.,"  vol.  xvi. 
p.  167.1 

Murri  asserts  that  a  causal  relation  bxiMh  between  Kjpliilis 
and  paroxysmal  hR^moglnhiniiria.  lie  found  a  history  of  syphilis 
in  such  cases,  am)  obtained  a  cure  by  the  use  of  antisypbilitic 
rcraedies. 

Thk  Patholoot  of  the  disorder  is  very  obscure.  It  very  rarely 
ends  fatally,  and  the  few  poBt'iiiortcm  cxaiiiiinitions  which  have 
been  obtained  have  given  no  cluo  to  the  oiigiu  of  the  disease. 
More  important  evidence  has  resulted  from  a  consideration  of 
liteniogloninuria  produced  experimentally  in  animals,  and  from 
a  close  examination  of  the  paroxvsm  as  it  occurs  in  man. 

Pontick  found  that  the  hieniogfobinuriacaut^ed  by  trant>l'u8ion 
(p.  l')7)  was  accompanied  by  symptoms  closely  rcdLMoblini;  rhose 
of  the  paroxysmal  at^'ection  in  man.  In  the  artificial  atlection, 
however,  he  found  that  there  was  a  solution  of  hemoglobin  in 
the  blood-scrum,  and  that  the  red  blood-corpuacle-s  showed  pecu- 
liar changes,  which  he  believed  were  produced  by  ibeir  partial 
de^lrutrlion.  Very  similar  cbanget*  have  been  noticed  lu  the 
paroxysnnd  affection  of  man.  If  during  the  paroxysm  the  serum 
obtained  from  a  blister  or  acupping-glasa  hcexandned,  in  many 
cascit,  at  least,  it  will  be  found  to  contain  haemoglobin  in  solu- 
tion {Kiissner,'  Hayem,  and  othew),  ami  pi-esumably  the  whole 
of  the  serum  of  the  body  is  in  the  same  condition.  The  micro* 
scopic  examination  of  the  blood  (p.  100)  during  the  paroxysm 
has  also  i-cvealcd  changes  similar  to  those  described  bv  Ponlick 
in  the  artificial  aftW-tion.  It  therefore  seems  probable  that  in 
paroxismal  hemoglobinuria  wc  have  to  deal  with  a  condition 
in  which  the  blood -co  rpusclcs  give  up  their  hemoglobin  to  the 
surrounding  scrum. 

We  know,  however,  from  the  researches  of  Bernard  and 
Stokvis,  that  if  certain  forms  of  albumen  other  than  serum 
iilbumen  circulate  in  the  blood,  they  are  usually  filtered  off  by 
tbe  kidneys  wiihoul  change,  and  appear  in  their  natural  con- 
dition in  tlie  urine.  So  then,  if  a  solution  of  hiemoglobin  circu- 
late in  the  blood,  it  also  will  he  excreted  in  the  urine.*  Most 
observers  are  now  agreed  that  the  solution  of  the  hemoglobin 
in  the  serum  precedes  its  appearance  in  the  urine,  and  that  the 
avmpttmis  of  kidney  affection,  which  arc  sometimes  present,  are 
(foe  to  the  irritation  produced  by  the  passage  of  the  hemoglobin 

t  CcDUnlbl.  r.  Med.  WU4«n*cli-,  ISSfl,  p.  820. 
»  I)«ui«ch.  M<>d.  \V..ch«n*thr  ,  No.  87.  187fl. 

*  If  i>nlr  &  itiiaU  nnmtiiit  of  bKrunKlol^n  b*  iliiaotvod   in  thr  vcruin,  it  muy 
itp\»mT  \a  t)te  ui'iuc  m  t>ilv-()i)ciiiunl  (Culinlicim). 
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through  thoBe  orpunn.  AUamR*  found  that  the  glomeruli  of  the 
kidney  alone  wei-e  concerned  in  the  excretiou  of  the  hwrao- 
)i-l[)ljiii.  Ill  l>r.  Dr08chfeld"6  caao  of  poisoniiig  by  chlorate  of 
|iota«li  (p.  157},  hrpmogioliiii  could  not  he  seen  in  the  ^clomeruli, 
hut  only  in  the  convoluted  tube*,  while  Ponfiek'  has  lately  nhowu 
tUutull  the  stHTeting  parts  of  the  kidney  tiiay  be  concerned  in 
the  proccM. 

A  few  obaervere,  and  union^t  them  Koscubach  and  Lcpiue, 
Btill  hold  that  the  kidneys  are  primarily  atlecicd,  and  that  in 
them  the  blood -corpuscles  are  destroyed,  and  their  hfcraofrlobin 
reubftorbcd  before  it  can  circulate  in  the  blood-tiorum.  Ilosen- 
bach  mainly  bmfcd  bin  opinion  on  the  fact  (.we  p.  IfiO)  that  ho 
observed  albuiueii  to  appear  in  the  urine  before  lia>moglobin. 
There  ni-o,  however,  only  few  observations  in  which  such  dis- 
order of  the  kidney  function  was  found;  while  Koux,*  working 
in  Cohnheim's  laboratory,  has  shown  tiiat  the  amount  of  atbu- 
Dion  found  in  the  urine  of  an  ordinary  ciwe  ia  jnst  sufficient  to 
combine  with  the  aniouiir  of  iron  present,  iu  the  proportione 
necessary  to  produce  haimogiobin,  and  tliat  honce  the  albumen 
present  is  probably  derived  entirely  from  the  hicmoglobin. 

The  behavior  of  the  blood -corpuscle*  lia»  been  investiffated  by 
Ehrlicli  and  lioa«,  by  ligaturing  a  finger  and  then  placing  it  in 
ice-cold  water.  In  a  healthy  person  this|)rodnced  no  change  on 
the  blond  of  the  finger,  hut  in  a  person  who  was  Buhjecl  to 
htemoglobinuria,  solution  of  lisemo^lobin  in  the  serum  was  ob- 
served, and  alHO  the  clianges  in  the  mood-i-orpiiscleB  described  by 
Pontitk  were  neen.  The  red  blood-corpuwles  were,  therefore, 
loss  resistant  to  cold  than  iii  the  normal  ^tate.  Boas  also  showed 
that  they  wore  nmrc  easily  destroyed  by  tlie  electric  current  than 
were  healthy  corpui^cles.*  It  seems  probable  that  a  similar  de- 
struction of  the  blond-corpuscles  may  tukc  place  in  the  exposed 
and  chUled  parts  in  the  paroxysmal  afleetion,  and  such  a  view  is 
supiKirted  by  Dr.  Southey's  cases  of  symmetrical  gangrene 
airca<ly  inenlioned. 

The  cause  of  thijii  condition  of  the  blood-corpu«cle»  is.  as  yet, 
u  matter  of  pure  fpeculation.  According  to  Murri  the  cause  is 
to  be  sought  in  a  diseased  condition  of  the  blood-forming  organs, 
vhich  rendered  the  corpuscles  lees  resistant  to  cold  and  to  car- 
bonic acid  than  normal  corpuscles  are.      Whether  primarily  or 

>  I>U<«'rML,  I.«lpfti;,  1880. 

*  '■  VprluintD.ilmConBnMUMr.  iiin.  Medic,"  Wieilia(len,18W.  Tlji«  impM-mRy 
hIxi  li*  cotuulwd  for  informitiaii  cuncemlng  th«  m>-cb11«i]  "HMtnoKloiitm-niin.'* 
iivhv)-li  precedM  Ibo  cLiini;«  In  llio  urino.  Tho  wthor  ftbnwit  thnl  mil  >>nW  Uiv 
kldnvyt,  but  iIm.'  tlio  BpliM;n  and  tb«  livvr  Ukv  piirt  in  nmoving  tliu  bnuioglobici 
fmtti  ihe  circuUlion. 

*  Cobiih«tin'«  AllK«fiieinfl  Pntliologi*,  H.  p.  !9&. 

*  Only  oM  exiwrimcnt,  bowcvur.  wu  »uvc«£tful,  and  Airtlwr  eridenRn  Ix 
duEmbU. 
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secondarily,  howerer,  the  nervous  e^'Ptem  most  be  an  active 
agent  in  priKlucing  the  plienonieua  of  tbe  paroxyi^m. 

There  s*?«nis  to  ue  some  connt'otioti  hetwuen  this  nlfi'dioii  ant] 
ague,  bnt  its  precise  nature  is  iwiyet  unknown.  Though  rL>lute<l, 
they  are  not  ttlcntical,  as  in  by  I'ar  the  greater  niiinher  of  cases 
there  has  been  neither  an  aguish  tendency  uor  any  evidence  of 
exposure  to  malarial  influonees. 

Trkatmknt. — The  remedies  appropriate  to  the  ordinarv  forms 
of  haTiiuturia  have  been  found  wholly  inefficacious  in  tliiH  di»«- 
order.  In  two  of  the  reported  caees  ihe  iittackH  seem  to  have 
passed  oft"  without  any  medicinal  treatment,  simply  by  avoiding 
exposure  to  cold.  In  one  ease,  recorded  by  I>r.  Dickinson,  cup- 
ping over  the  loins,  vapor  baths,  gallic  acid,  quininu,  iron  in 
various  forms,  were  triuu  in  succession,  but  nothing  seemed  to 
atTect  tiie  disorder;  "the  hcninrrhage  always  ceased  on  the  re- 
moval of  the  cold  which  caused  it."  This  patient  had  an  inter- 
currunt  atluuk.  of  pntiumuuiu,  aller  which  he  passed  into  a 
typhoid  condition,  from  which  he  slowly  recovered  under  the 
use  of  stimulants,  and  afterwards  of  quinine  and  iron,  and  was 
discharged  woll.  Dr.  ilarley  gave  mcrcuriolB,  and  afterwards 
quinine  in  hia  cases,  with  marked  benetit,  one  patient  having  re- 
mained free  from  the  paroxyame  for  four  years,  during  wbicli  he 
was  under  obaervation.  Sir  A\'.  Gull  gave  two  drachm  doses  of 
compound  tincture  of  cinchona  three  times  a  day,  with  benefit; 
tbe  patient  went  out  of  hospital  "convalescent."  Dr.  Hasaall 
found  that  the  hemorrhage  was  considerably  restrained,  by 
giving,  night  and  morning,  a  powder  containing  tannic  and 
gallic  acids,  luui  burnt  alum,  with  a  mixture  containing  quinine, 
sulpliate  of  iron,  and  excei*!*  of  nulphuric  acid  during  the  day. 
Dr.  Ilabershon  found  that  quinine  and  arsenic,  and  Dr.  Green- 
how  that  quinine  and  |)erchlonde  of  iron,  and  afterwards  qui- 
nine and  syrup  of  the  iodide  of  iron,  with  iodide  of  potassium, 
had  the  effect  of  cantting  the  urinary  symptunis  to  subside,  and 
the  patients  remained  free  from  attacks  for  several  months  aftcr- 
wardtt.  during  the  time  they  were  under  observation.  Dr.  JJeale 
calls  attention  to  the  importance  of  giving  quinine  in  full  duses. 
not  less  than  six  grains,  in  order  to  combat  the  disorder  success* 
fully.  Dr.  Ik'gbie,  in  one  of  his  csmcm,  found  that  the  fHiroxysra 
did  not  recur  when  the  patient  took  twenty  grains  of  sal  ammo- 
niac three  times  daily.  During  tlie  paroxysm,  Dr.  Ritchie  found 
the  best  treatment  wa^  to  8cnil  the  patient  to  bed,  np|dy  artiH- 
cial  beat,  and  administer  warm  stimulating  drinks,  sucli  as  hot  ■ 
brandy  and  water.  The  evidence  generally  is  strongly  in  favor 
of  quinine  and  iron  as  the  most  cftcclive  medieinal  agents.  Tn 
Cases  where  a  syphilitic  taint  is  RUKpectcd,  it  would  bo  well,  in 
view  of  Murri'a  results,  to  prescribe  an  anti-syphilitic  treatment. 
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VII.— CANCEROUS  AND  TUBERCULOUS  MATTER  IX  URINB. 

When  cancer  or  tubercle  of  any  part  of  the  urinary  tract  has 
gone  on  to  ulceration,  the  urine  carries  away  with  it  some  of  the 
disintegrated  elements,  giving  rise  to  an  amorphoua-looking 
gruraous  deposit.  Sometimes  masses  of  the  morbid  tissue  as 
large  as  a  horse-bean  are  discharged  with  the  urine,  and  more  or 
leas  blood  is  always  mixed  with  such  deposits. 

Very  great  caution  is  requisite  in  coming  to  a  conclusion  as  to 
the  cancerous  nature  of  cells  found  in  urine,  on  account  of  the 
great  similarity  between  the  irregular  transitional  forms  of  the 
epithelial  cells  lining  the  urinary  passages,  and  the  cells  of  can- 
cerous growths.  Indeed  it  would  be  quite  unsafe,  in  such  a  case, 
to  rely  on  the  mere  form  and  size  of  individual  cells.  In  the 
annexed  drawing  (Fig.  34)  may  be  seen  the  diverse  shapes  dis- 
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CeII  rrion  IIK' iiriiiu  of  a  wcijimu  wilh  fuutniBnf  i!i«  MiuLlcr.     «,   Kihn)-i'l»sllc  cells; 
b,b.  I'uiKvrcc'll":  c.  Epith.'liiilr.'tl-:  d.  I'lw;  e.   HI.hkI. 

charged  with  the  urine  in  a  case  of  malignant  fungus  of  the 
bladder.  If  the  forms  be  compared  with  those  in  Figs.  23  and 
31  (^),  the  similarity  of  the  colls  will  appear  very  striking.  It 
is  more  safe  to  take  the  entire  character  of  the  deposit  into  con- 
sideration. It  may  be  described  as  n  thick,  dirty,  blood-stained 
sediment,  containing  abundance  of  blood-corpuscles,  mixed  with 
spindle-shaped,  oval,  and  irregular  cells.  I'us-corpuscles  mav 
be  either  wholly  or  nearly  absent.  The  presence  of  shreds  or 
pieces  of  solid  tissue  appreciable  to  the  naked  eye,  should  be 
carefully  looked  for:  their  occurrence  is  almost  a  certain  proof 
of  the  existence  of  some  morljid  growth.  The  character  of  the 
deposit   generally,   and    especially    the  presence   of  numerous 
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&pinil1e-(>haped(iibro-p1a8tic)  ccUb.  wliich  canuotbe  mistaken  for 
epithcliul  elements,  indicate  flcarly  that  sonic  morbid  growth  or 
iintiiral  tissue  is  being  broken  nit.  The  willatoral  <iymptomA  lire 
liiuii  goiiornlly  sufficient  to  decide  wliether  tlie  hrukeii-up  llseiie 
is  a  portion  of  tlift  natural  membrane  or  an  arlventitious  growth, 
lu  caneur  of  the*  kidney  no  help  to  the  diagnosis  must  Iw  ex- 
pected from  the  churaeler  of  the  uriuary  deposit  {see  Caucer  of 
Kidnev). 

Tbe  discharge  aaaociated  with  tiibereuloii3  ulceration  differs 
from  that  of  a  caneerous  fungus  in  being  largely  f'urulent ;  in- 
deed, pufi-eorpuaolea  are  usually  the  chief  apj^reciubtu  formed 
eleuieitte  in  the  urine  in  eases  of  tu)H>rcle  of  the  kirlney  and 
Idatlder.  But  in  other  cases,  hroken-dttwn  cliecsy  ninsses  may 
be  seen,  together  with  a  large  (pmntity  of  amonibous,  or  barelv 
morphous  granular  d6bri>i  (for  the  dt:jeuvcry  of  tubercle  hacilli 
ill  the  urine,  s^e  Tubercle  of  the  Kidney). 

It  follows,  of  Rourse.  that  cancerouB  and  tultcrculous  maasea 
may  exiat  in  the  kidney,  or  hencntb  the  mucous  membrane  of 
the  urirjarypassagea,  without  contributing  anything  to  the  stream 
of  urine.  It.  is  only  when  uleerati'd  thai  their  elements  escape 
with  the  urine;  before  this  takes  place  they  may,  however,  give 
rise  to  copius  and  oiVrepeated  hemorrhage. 

VU1.-SPERM.VT0Z0A  IN  nRINB-SPKRM.\TOIiRn(EA, 

The  admixture  of  somen  with  the  urine  gives  nue  to  a 
mueoua-looking  de])oett.  When  iti  large  quantity,  white  nlbu> 
minous  flaken  ami  ma<<3es  are  seen  ;  these  exhibit  a  ^nscid  con- 
HiBtonce  when  takeu  up  witii  the  pipette.  The  microscope 
reveals  the  exiateuee  of  Bpermalic  tilaments,  cousiating  (Kig.  35) 
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of  a  minute  ovnl  head,  not  more  than  jf^hnr  °^  •*"  '"*'*'  '" 
breadtli,  and  a  long  whip-like  tail  of  extreme  delicacy.  The 
length  of  the  eutire  tilament  is  ^^  of  aii  inch. 
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When  tVeshI}-  shed,  and  still  liviug.  tliey  exhibit  ncllre  eel- 
like  iiidvetnoiits,  strongly  su^jgeative  of  volition;'  but  as  seen 
in  urine  they  ure  always  motionless.  They  offer  considerable 
resistance  to  dittintei^ral.inn,  and  may  »onic>limes  he  recognized 
in  decomposed  ui-ine  whit-h  has  hocn  kept  for  woekfl. 

A  certain  quanliiy  of  eemimd  fluid  iiyeesyarily  linds  its  way 
into  the  urine  of  both  sexcH  uftor  coitus;  also  Into  the  urine  of 
num  after  involuntary  nocturnal  emissions. 

Involuntary  nocturnal  crniBsions  occurring  occasionttUy  in  the 
young-  and  continent,  arc  not  to  be  regarded  oa  within  the  liiuiU 
of  disease ;  hut  when  they  take  place  two  or  three  times  weekly 
or  oftcnor,  or  when  the  acts  of  defecation  and  iiiit;turition  are 
frequently  followed  by  a  tjlairy  di-schargo,  a  disea-4cd  state  must- 
be  acknowledged  to  exist ;  and  one  aleo,  a&  experience  proves, 
exceedingly  difBcult  to  deal  with.  Whether  it  he  that  the 
mental  phenomena  observed  in  these  cases  are  altogether  sec- 
ondury  tn  the  genital  defect  may  well  be  questioned;  but  it  io 
an  important — indeed  /Af  important— fiiet  in  relation  to  inv<tlun- 
tary  seminal  discharges,  that  they  are  associated  with  a  deplor- 
nblo  state  of  mind.  Much  of  this  la,  no  doubt,  owing  to  the 
prurient  eagerness  with  which  persona  so  afflicted  seek  satiafiic- 
tion  to  a  fatal  curiosity,  in  the  publicutiouH  of  uuprincipled 
quacks,  who  hire  their  victims  with  hbitlinoim  dcAcriplions,  and 
afterwards  terrify  them  with  exaggerated  and  lying  pictums  of 
the  fate  which  awaits  them. 

But  there  is  a  danger  that  the  legitimate  practitioner  may 
come  to  look  upon  cases  of  this  class  loo  lightly,  and  thus  be 
the  indirect  occasion  of  their  seeking  the  help  which  is  their 
injury. 

The  least  serious  cases  are  those  in  which  the  emissions  are 
solely  nocturnal.  As  long  as  the  complaint  is  confined  within 
these  limits  the  general  health  docs  not  suffer,  and  the  meatal 
si4itc  is  seldom  gravely  disturbed.  Sometimes,  however,  indi* 
viduals  of  fervid  imagination,  whoso  health  is  from  any  canstf 
Irelow  par,  fix  upon  thi>4  incident  (nocturnal  emissions')  with 
obstinate  tenacity,  and  hinge  their  ill-heulth  entirely  upon  it, 
when  in  reality  it  has  nothing  to  do  with  the  matter.     Persona 

fo  on  for  years  subject  to  nocturnal  poiluiions  witlioat  any 
arm  resulting,  but  when  they  chance  to  become  dyspeptic,  or 
their  nervous  system  becomes  upset  by  overwork,  thai  theso 
emissions  loom  largely  to  their  imaginations,  and  tbey  connect 
them  with  their  failing  hculth. 

Wlien  seminal  discharges  occur  daily,  and  accompany  or  fol- 
low defecation  aud  micturition,  a  greater  departure  from  the 

*  StiidvnU  may  W  nnuiadvd  that  >pvrin>tozfs  nrv  dvI  realty  lad«p«ndont  ani- 
mals, but  Rimplr  tho  nrnprd  cont^ntf  of  a  Mil,  llicy  arc  floating  ctlia,  an<) 
r«««inb1e  the  •ncilUliDR  iperni-c«IU  of  ihn  anthendw  of  ma«M>. 
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natiiml  etate  is  betrayed;  and  it  is  seldom  tliat  such  a  state  of 
tiling*  continiieB  for  any  length  of  time  without  imliicing  pallor, 
weakness,  want  of  zest  and  energy  for  work,  as  well  lui  a  iidgety, 
vauiliatinff*  and  aometinics  very  deprefiseJ  stato  of  niiiid.  Xevcr- 
thelcsfi,  tnese  conac<tiienecH  frequentJy  altogether  fail.  There 
was  recently  a  patient  under  my  cjire  at  the  Royal  lutirniary — a 
ruddy,  fiirongdooking  yonug  man  of  fiix-and-twenty — who  had 
been  in  the  hahit,  arcordi?ig  to  his  own  a<'<«)unt,  for  the  last 
seven  years,  of  dischargiue  large  quantities  of  ecniinul  fluid 
almoftt  daily,  more  eapei;ially  with  miuturiliou.  In  a  Bpeciinen 
of  his  urine  brought  to  me,  there  was  at  !ea«t  a  tablespoonful 
of  glairy  matter  having  the  microscopic  and  other  eharactci's  of 
itemcn.  The  mental  state  was  certainly  shaki-n,  hut  solely,  aa  it 
uppcmreil  to  me,  from  the  diligent  »iudy  of  Mr.  Duwt^on's  huuk 
on  Bperrnatorrli<ea.  He  talked  with  a  sort  of  gloomy  saiislac- 
tion  of  being  tired  of  life,  hut  it  was  with  an  air  an  if  he  were 
repeating  a  lesHon,  and  nut  as  one  revealing  a  terrible  eonvietioii. 

The  type  of  mental  disturbance  usuallv  associated  witJi  sper- 
inalorrh"a?a,  ie  common  in  this  as  in  otfier  large  towns,  iude- 
pendontly  of  Beminnl  losses,  among  persons — chietty  men  of 
businctiH — whose  health  has  given  way  from  too  cngroAsing  ap- 
plication to  exciting  pursuite.  Ilsueb  persons  become  nervous, 
apprehensive  about  themselves  to  a  distressing  degree,  pusil- 
lanimous, subject  to  attacks  of  iucompletc  svucope;  they  lose 
their  sleep  and  sometimes  tlieir  appetite:  tliere  is  some  real 
emaciation  and  a  great  deal  of  fancied  wasting.  They  |>our  into 
tlie  ears  of  their  metlical  attendants  an  einlteas  variety  of  symp- 
toms, and  worry  them  beyond  the  most  ledions  hysterical 
women.  Such  patients,  although  uUen  men  of  middle  age,  or 
at  least  beyond  their  lirst  youth,  and  fathers  of  families,  rarely 
fail  to  complete  the  catalogue  of  their  ailments  with  a  refer- 
ence to  what  they  conceive  to  be  some  anoiualy  of  their  sexual 
functions. 

Involuntarv  discharges  are  not  couHned  to  youth  or  middle 
ago.  Men  advanced  in  years  are  aomelimes  tormented  in  the 
same  way,  and  exactly  the  same  state  of  mind  is  observed  in 
tliem.  They  imagine  their  "subtitanee''  to  he  ebinng  from 
them,  and  their  virility  departing;.  A  genllemati  over  sixty 
years  of  age,  the  father  of  a  family  of  married  daughters,  was 
so  concerned  alwut  a  slight  seminal  discharge  which  in  no  way 
afiectcd  his  health,  that  he  forwarded  to  mc  for  examination 
over  a  hundred  specimens  of  his  urine. 

In  the  Tkkatmknt  of  this  class  of  eases,  tlie  first  point  to 
establish  in  whether  the  trouble  of  the  nervous  system  is  the 
primtiry  phenomenon,  and  the  disturbance  of  the  sexual  tunc- 
tious  only  an  insigniticaut  incident,  or  whether  the  seminal  losses 
are  in  such  frequency  and  quantity  that  they  may  be  regarded 
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as  having  H  Imiid  in  evolving  thu  symptom^  complained  of.  Tlie 
greater  majority  of  cast's  belong  to  the  former  category :  and 
indications  for  treatment  aro  to  be  looked  for  in  the  general  Btate 
of  iho  patient  and  the  circnmstances  surrounding  hira,  rather 
cbau  iu  the  condition  of  the  i^xual  functiona.  If  itnpnear.after 
ft  patient  sifting  of  the  actual  pliemmionaond  the  past  uiatory  of 
the  ease,  that  ttic  sominal  emiit-iictns  tniisl  bi-  regarded  lut  the 
fuudamental  ailiuvnt,  the  ne.xt  point  is  to  inquire  into  the  exist- 
ence of  any  lowil  i-auae  for  the  emissions.  The  irritation  of 
ascaridcs  or  hemorrhoids  sometimes  occasions  involuutary  dis- 
charges: also  berpetiu  eruptions  about  the  prepuce.  Lallemand 
ennmerates  a  long  prepuee  as  contributing  to  (he  same,  by  the 
lodgement  which  it  altbrds,  in  uncleanly  persons,  to  offensive  se- 
cretions. Whatever  bp  the  looal  coubc  discovered,  its  immediate 
removal  is  of  course  the  first  step  in  the  treatment. 

In  the  absence  of  a  local  cause,  the  evil  can  usually  be  traced 
to  venereal  excesses,  masturbation,  and  the  reading  of  salaciotis 
literature.  Some  of  these  cases  are  very  difficult  to  deal  with. 
An  attempt  must  lirst  he  made  to  put  a  stop  to  the  practice 
which  is  the  cause  of  the  complaint.  The  further  treatment 
should  be  directed  to  improving  the  lone  of  the  muscular  system 
by  daily  ablutions  with  trold  wawr  or  brine,  by  sea  balliirig,  regu- 
lated exercise,  change  of  air,  etc.  The  state  of  the  patient** 
mind  often  requires  that  the  timo,  quautitv,  and  material  of  the 
meals  shall  be  miiuitely  regulated.  The  diet  should  be  nourish- 
ing and  blainl;  spiees  and  condiments  Khould  be  avoided.  Malt 
liquors  and  the  lighter  wines  aro  to  be  cautiously  employed;  the 
quantity  must  be  judged  by  their  eflects,  Any  quantity  which 
produces  Hushing  of  tlie  face  ia  too  much.  An  opiate  fiometimes 
renders  good  service  by  securing  u  good  night's  rest.  Astrin- 
gent and  ferruginous  tonics  offer  valuable  aid  to  the  hygienic 
treatment.  Tincture  of  the  muriate  of  iron  has  appeared  tonje 
to  produce  a  better  effect  than  any  other  preparation.  A  blister 
to  the  perineum  has  sometimes  eecmcd  to  diminish  the  emissions. 
Iu  cases  of  inveterate  masturbation,  Mr.  Hilton  foimd  that  he 
could  iuvarial>ly  put  a  stop  to  the  practice  by  uitplying  a  strong 
solution  of  iodine  or  blistering  tluid  to  the  penis  so  as  to  render 
the  organ  too  sore  for  manipulation.' 

Lallemand  recommends  the  local  application  of  nitrate  of 
silver  to  the  orifices  of  the  ducts  of  the  vcsiculre  seminalos  by 
means  of  hia  porte-caustique.  I  cannot  say  that  I  have  ever  seen 
cases  in  wliich  thiH  severe  proceeding  seemed  justifiable.  Ttniui^l 
be  rememliered  that  it  is  not  without  danger.  Dr.  Bir*]  relates 
an  instance  in  which  n  dangerous  e^-stitis  was  produiaul  in  a 
healthy  person  by  the  local  application  of  the  noltd  nitrate  of 

•Lsnont,  imS,  11.128. 
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silver  in  this  niaiiin*r.  I>r.  ('Immbci-s  has  conimmiicatcd  another 
nnd  more  untowanl  examplo,  in  whicli  doath  followed  the  appli- 
ciition  of  an  irritant  uinlmeiit  by  means  of  a  catheter  iu  a  ease 
of  ima^nary  spermatorrlicea.' 

Diceiilu,  13.  Sehuiz,'  and  Benedikt,'  qieak  iu  high  termii  of  the 
fonstant  pulvunie  current.  Schiilz  direcls  the  current  to  he 
transmitted  alotigthe  vertel)riil  cohiinn  for  one  or  two  minuies, 
and  repeated  three  or  four  times  a  week.  Twenty  or  thirty 
Daniel'B  elemcnta,  of  medium  size,  should  bo  used  ;  the  po8iti\'o 
pole  should  be  applied  to  al>oiit  the  fifth  dorsal  vertebra,  and  the 
negative  to  the  Baerum  or  perineum.  My  colleague,  l>r,  Preseh- 
feld,  has  publiphed  an  account  of  three  eases  anccessfullv  treiitcd 
by  the  application  of  the  constant  current  twice  a  weelc  to  the 
lumbar  region.     ("Practitioner,"  1874,  p.  360.) 


IX.— MICKObRGANISMS  IS  TUK  UKINK. 

The  microorjtuniems  met  with  in  the  examination  nftheiirino 
iraay  be  classed    into  three    categories— namely :     Torulaceous 
Va/etatims,  Sarcina,  and  the  various  forms  of  Bacteria. 


1. — TOKOLACBQC*   VKaXTATIOKS   (SaCCHAROMTCU). 

Torulae  appear  in  t!ic  urine  after  emission  only.     They  have 
not  Vieen  detected  in  the  perfectly  fresh  secretion — but  are  es- 
.dtisivoly  derived  from  ^erms  which  gain  access  to  the  urine  and 
Igrow  in  it  aHer  it  has  left  the  urinary  paaaagcs.    They  appear 
at  first  atn  minute  oblong  cells  (»porulea),  either  lying  separate, 
or  strung  together  into  ehort  chains.     Presently  they  elongate 
into  traei«parcnt  hollow  threads  which  divide  and  interlace  into 
a  fleecy  cloud  (ihalluB).     The  most  common  are  the  sporules  of 
ftho  blue  and  brown   moulds  [PcnicUium  glaueittn  and  AsptrqiUm 
nigcr)  and  of  the  yeast  plant  {Sctccharomyxs  Ckrevisia).    After  a 
few  days'  growth  the  two  former  ascend  t»  the  surface  and  form 
.patches  of  mould,  constituting  the  aerial  fructification  of  these 
ivcgetations.     Toruhu  are,  striclty  speaking,  extraneous  impuri- 
Ities  in  the  urine;  nnd  they  are  only  of  iiniHtrtance  from  their 
hiability  to  be  confounded  with  blood-corpuscles  or  other  objeets 
iderived  from  the  urinary  pa.'»«ipcs.    Torulie  are  distinguished 
from  blood-disks  by  the  great  diH'ereuce  of  size  among  the  in- 
dividual cells  (Fig.  3ii);  the  presence  of  a  nucleus  in  the  larger 
sporulcs,  their  tendeney  to  aftsume  an  elongated  <ir  oval  form; 
^d  the  indications  of  budding  and  commencing  formation  of  a 

<  UncflC,  IMI.p.  583. 

■  YdBf  »"i>k-,  \H\  ji.  WO.     Reports  on  Stirgvrj-  tAto. 

■  fil«hlr(4lti-Ta|>ic,  \  icoDK,  18«8,  p.  44;. 
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thalluB.     Torulse  appear  in  the  urine  sometimes  in  a  few  hours 
after  emission — more  commonly  after  the  lapse  of  a  day  or  two. 

Fio.  8S. 


ToniUa  iu  uriuf. 

They  require  an  acid  reaction  for  their  free  growth ;  and  they 
cease  to  multiply,  and  finally  perish,  when  the  urine  becomes 
ammoniacal. 

'2.— Sabcina. 

Since  Ileller  and  Mackay,  in  1848,  first  discovered  sarcime  in 
urine,  they  have  been  observed  by  Johnson,  Beale,  "Welcker, 

Munk,  Begbie,  and  myself.     The  seat 
Fiu.  37.'  of  production  of  this  vegetation  is  proba- 

bly the  bladder;    and  it  is  discharged 
•  with  the  urine,  sometimes  in  great  quan- 

*  titles,  and  forms  a  grayish-white  amor- 
phous-looking deposit.  It  consists  of  the 

,    ^m  same  elements  as  the  sarcina  ventriculi 

0         ^^*      ,  (of  Goodsir),  and  is  usually  regarded  as 

♦ ,  o  the  same  species.      Both    the    cubical 

•  o  masses  and   their  component  particles 

P  are,  however,  smaller  than  those  of  the 

^        •  gastric     sarcina,    and     Kossmann     and 

•  *  Welcker'  consider  these  difteronces  aui- 

!<arcinni  in  uriiK!.  ficicnt  to  establish  a  spccific  distinction. 

It  seems  more  probable,  however,  that 
the  dift'erences  in  the  habitat  and  conditions  of  growth  are  suf- 
ficient to  account  for  the  diversity  of  size.  Dr.  P.  Munk*  has 
shown  that  one  of  the  points  relied  on  by  Welcker,  namely,  the 
absence  (in  urinary  sarcina)  of  cubes  containing  more  than  64 

*  Ueber  SKrcina  im   Urine  dee  Menschon.      Hctile  and   Pfeuf.   Zeitsch.   Stte 
It.  Bd.  V.  li>9. 

'  After  Welcker,  Henle  and  Pfeufer's  Zeitach..  Bd.  V.  Taf.  x. 
'  Ueber  Hurnsarcine— Archiv  f.  Path.  AnaL  1801,  p.  670. 
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particle*,  is  not  constant.  Munk  found  cuWes  of  612  particles, 
in  M)nie  vomited  matter  sent  tu  niu  fur  exuminutiun  by  I>r. 
Rcowcroft,  of  Soutliport,  1  dotetil«<l  sniall-slziid  sarcinie  mixed 
witli  those  of  ordinary  dimensions. 

Tiiia  curious  veseiati<ni  is  generally  a8sr>ciatcd  witli  some 
disorder  of  the  urinary  organs  (i-ctial  paint',  painful  micturition, 
veeical  catarrh,  etc.).  It  crows,  or  at  least  exii*ts,  both  in  acid 
and  ammoniacal  urine.  In  Murik's  (rase  the  fungiis  grew  in 
great  ()tmutitie!i  during  the  summer  months,  and  disappeared 
almost  wholly  in  tiio  winter  montlit) :  and  tliis  was  tlie  more 
jfemarkiLhlc  as  the  patient  (wlio  wast  paraplegic)  kept  bis  bed 
itinuousiy  from  year  to  year.  Dr.  Begbie's  patient'  suffered 
)ni  lumbar  pains  and  frequent  micturition,  together  with 
I  liypochondriaeal  and  dyspeptic  symptoms.'  In  the  caae  seen  by 
mo,  the  patient — a  nierchant  alM)iil  sixty  years  of  age — wai<  suf- 
feriiig  from  long-standing  chronic  cystitis,  due  to  enlarged 
prudtalc. 

>*o  treatment  yet  tried  has  had  any  appreciable  eflect  in 
checking  the  growth  of  sarcini©  in  urine. 


9. — Bjictbria.  (Bactkedria). 

Urine,  like  other  organic  fluids,  when  esposed  to  the  contact 
of  nir-duj«t  or  of  ordinary  water,  passea  eooner  or  later  into  a 
state  of  decompotiition.  It  is  then  found  to  ewarni  with  bac- 
teria. The  organism!*  under  these  ciri-unialimcefl  gain  access  to 
the  urine,  and  |;row  in  it  after  it  hua  lel\  the  ho<ly.     But  there 

I  arc  also  conditions  in  which  the  urine  contaiuB  bacteria  at  the 
moment  of  enus^ion.     In  these  cases  the  organisms  must  have 

I'grown  and  multiplied  in  tlic  urine  during  ua  sojourn  in  the 
urinary  passages.  These  ciiaes  may  be  conveniently  embraced 
ujider  the  general  heading  of  Jiacteruria.  But  inasmuch  a*  the 
iMicleria  discharged  with  the  urine  are  of  various  kiuda  or 
Bpeciee,  and  as  the  ditferent  species  aflect  the  urine  in  quite 
different  way^,  the  resulting  symptoms  also  dit}*er  greatly  both 
in  degree  and  in  kind.  Certain  kinds  of  bacteria  atfect  the 
composition  ot  ibe  urine  very  slightly,  or  not  at  all;  others 
again  rapidly  break  u]»  its  chief  constituent,  urea,  into  earhonnte 

,  of  ammonia,  and  thereby  introduce  into  the  previously  bland 

I  secretion  a  fiery  irritant,  which  is  apt  to  light  up  a  dangeroua 
Inflamnialion  of  the  urinary  niueotis  membrane.  For  these 
reamms  it  is  necessary  to  divide  cases  of  bactcruria  into  a  certain 
number  of  gruup»  or  categories  How  many  such  groups  it 
may  be  eventually  aecesHury  to  cstaMish  I  cannot  rfay — the  aub- 
Jecl  is  *a  yet  new,  and  the  field  of  inquiry  only  partially  ex- 

>  Edln.  Mca.  Journ.  IBtA-l. 

*  8ee  uliu  n  fiftpcr  by  Uclter^Wieo.  3Ied.  Preuc,  li.  p.  18. 
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plored.  The  cases  which  have  hitherto  falleu  under  my  obser- 
vation appear  to  warrant  a  division  into  four  groups ;  namely, 
(1)  cases  in  which  the  presence  of  bacteroid  orgauiams  is  asao- 
ciated  with  incipient  putrefactive  changes  in  the  urine ;  (2) 
cases  associated  with  ammoniacal  fermentation  of  the  urioe; 
(3)  cases  in  which  some  of  the  common  forms  of  bacteria  are 
present  without  decomposition  of  the  urine ;  (4)  cases  in  which 
micrococcus  chains  are  voided  with  the  urine.  A  good  many 
examples  of  bacteruria  are  mixed  cases — cases  in  which  more 
than  one  form  of  bacteria  coexist  in  the  urine — but  the  above 
scheme  of  classification  may  be  provisionally  adopted;  and  I 
propose  to  devote  a  separate  notice  to  each  group. 

Group  I.  Bacteruria  Associated  with  Incipient  Putrb- 
FACTivE  Changes  in  the  Urine. — This  form  of  bacteruria  is 
very  common.  The  urine  is  more  or  less  opalescent  when 
voided  ;  it  is  feebly  acid,  neutral  or  feebly  alkaline.  When 
examined  under  the  microscope  it  is  found  to  contain  bacteria 
in  active  motion.  The  kinds  of  bacteria  present  in  these  cases 
are  the  conmion  forms  found  in  decomposing  organic  fluids,  of 
whicli  the  least  known  is  the  Bacterium  termo  (Fig.  38).  The 
urine  on  standing  does  not  recover  its  transparency ;  on  the 
contrary,  the  turbidity  tends  to  increase,  and  the  urine  passes 
on  pretty  quickly  to  decomposition.  This  condition  is  accom- 
panied by  few  or  no  symptoms ;  there  may  be  a  little  heat  about 
the  genitals,  or  a  slight  undue  frequency  of  micturition — but 
for  the  most  part  no  complaint  is  made.  This  condition  is  not 
unfrequent  in  women  of  weak  health  suflering  from  leucorrhcea, 
and  is  common  among  men  who  have  suftered  from  stricture, 
and  who  liave  frequently  used  catheters  or  bougies.  The  aiFec- 
tion  is  in  itself  of  no  importance,  and  nuiy  persist  for  years 
without  requiring  attention;  but  it  assumes  a  graver  significance 
if,  as  I  have  reason  to  believe,  It  renders  the  subjects  of  it  liable 
to  the  next  form  of  bacteruria  which  is  associated  with  ammo- 
niacal urine. 

(iRoup  II.  Bacteruria  with  Ammoniacai,  Fermentation  op 
THE  Uhine. — This  condition  always  involves  the  patient  in 
serious  suftbring  and  danger.  The  change  which  occurs  in  the 
urine  in  these  cases  is  the  transformation  of  urea  into  carbonate 
of  ammonia.  The  chemical  nature  of  this  change  has  been 
already  explained  [see  p.  83).  One  molecule  of  urea  with  two 
molecules  of  water  become  two  molecules  of  carbonate  of  am-  ' 
monia,  CO(NH,),  +  211,0  =  (NUXCOy  The  transformation 
is  an  example  cif  bacterial  fermentation.  I'asteur  believes  that 
the  change  is  due  to  the  action  of  a  minute  spherical  bacterium 
to  which  Colin  has  given  the  name  of  micrococcus  urecB.  This 
organism  consists  of  excessively  minute   round  particles,  lying 
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free  and  in  active  moveni«nt,  or  gtriiii?  toother  into  abort 
chains  of  two,  three,  or  four  elomonts  eadi  {.va  Fig.  38,  6). 

.\uiniuiiiuciil  hacteriiria  m  ui>t  1u  nr'itiv  in  ulii  striutiiru  eases, 
ill  cases  of  stone  in  the  bladder,  after  operative  procedures, 
whether  lithotomy  or  lithotrity.  iu  cases  of  enlarged  proalate, 
parapk>j;!:ia,  morbid  f^rowths  in  the  bladder,  and  lu  ail  conditions 
in  which  the  "brgati  is  unable  to  empty  itself  completely,  or 
which  require  the  fixH|uei)t  use  of  instruments. 

In  these  two  groupit  of  cniwit  the  liflcnilitig  orgiiniRm  gains 
iiccvss  to  tlie  bhidder  by  t[ie  itrelhru — at  least  hi  the  over- 
whelniing  minority  of  cAseH.  In  the  tumale  the  short  and  com- 
parfttirely  wide  nrethra  offers  obvious  facilities  to  wandering' 
bacteria  to  penetrate  into  the  vjscus  from  the  external  genitals. 
In  the  male  the  long  and  narrow  urethra  forbids  this  mode  of 
<Mitrance  in  the  normal  state.  But  in  cases  of  gonorrhcea,  or 
oilier  type  of  urethritis,  in  wliich  the  passage  is  lined  with  a 
coutinuouti  layer  of  purulent  diRchargo,  it  in  quite  cajiy  to  under- 
Htaud  that  along  thitu  purulent  tract  bacteria  may  breed  their 
way  up  into  the  bladder.  In  a  good  many  vauva  the  infective 
orgftnisms  steal  Iti  with  the  instruments,  which  alway*  come 
into  use.  Boouer  or  later,  in  all  kinds  of  Tc^ical  trouble.  A  dirty 
catheter  is  a  most  etBcient  infective  agent.  It  must  not,  how- 
ever, be  overlooked  that,  in  states  of  depressed  vitality,  septic 
germs  may,  o<'oiwionallv  at  ieiLst,  find  their  way  into  an  ailing 
organ  or  tissue  by  the  channels  of  the  circulation.  Such  a  mode 
of  intrusion  of  bacteria-germs  into  the  bhiddcr  iu  cases  of  para- 
plegia Reems  highly  prohiible. 

GkOUJ"     III.       liACTKRURlA    WITUOUT     DitCOMl'OtilTm.N     OF     TUK 

UuiNK. — -ludging  by  my  own  experience,  tins  is  a  condition  iar 
from  infrequeut.^  The  organismB  which  are  present  in  the  urine 
in  these  cases  ore  short  moving  roda  and  micrococci.  I  am  not 
sure  that  the  organisms  are  always  of  the  name  ?ip(;eic«,  but  ihoy 
are  evidently  neither  the  bacterium  termo  nor  the  micrococcus 
Drcte,  inasmuch  as  they  produce  no  change  in  the  chemical  con- 
stitution i>f  the  urine.  In  some  examples  the  organisms  resemble 
tho  JBanllus  suhtilia  (of  Colm),  and  the  short  rods  arc  found 
flcnorapanie<l  with  long  alondcr  threads  {see  Fig.  38,  c  and  d). 

The  L-huracifr  of  the  urine  iu  ihia  group  ditl'ers  widulv  from 
thai  in  the  two  pri'viiitu^  ^roup-^.  In  deromnosing  urine  (("rroupfi 
I.  and  II.)  the  turbidity  ifi  persistent,  ami  the  organisms  go  on 
multiplying  ill  it  after  it  has  left  the  body.  But  in  llie  group 
now  under  consideration,  the  urine,  although  r)palesceiit  when 
voided,  becomes  clear  on  slatiding.  and  the  organisms,  together 
with  the  other  formed  elements  (pus,  etc.),  subside  to  rhe  bottom 
of  the  vessel.  The  supernatant  nriiic  coulinueti  transparent  and 
acid  for  numy  days,  and  the  organisms  show  no  signs  of  mulli- 
pljriug.     Indeed,  the  urine  exhibits  less  tendency  to  dec^>mposi> 
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tion  than  ordinarily  healthy  urine,  and  remains  clear  and  acid 
for  seven  or  ten  days.  Even  when  the  urine  is  kept  in  the  warm 
chamber  at  blood-heat  the  organiama  do  not  multiply.  All  this 
leads  to  the  inference  that  in  this  kind  of  bacteruria,  the  seat  of 
growth  of  the  organisms  is  not  the  urine  itself,  but  some  portion 
of  the  surface  of  the  urinary  mucous  membrane. 

Fio.  38. 
•  !  -I 
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Varimu  kinile  iif   Ixtrirroiil  i>i>n>iilmi»  fiiund  In  llip  frmlily  vulrlnl  urine,    a.   Il>ct(>riain  temm; 
(•l  Iho  kiiiiwn  siMVliK  uf  borliTia. 

The  symptoms  which  are  associated  with  this  form  of  bac- 
teruria are  frequent  and  painful  micturition,  and  pains  about 
the  neck  of  the  bladder.  They  vary  greatly  in  intensity — rising 
and  falling  apparently  in  unison  with  the  increasing  or  lessening 
swarms  of  bacteria  diacharged  in  the  urine. 

Tliis  form  of  bacteruria  scema  to  be  controlled  in  an  important 
degree  by  the  internal  administration  of  full  doses  (30  grains 
twice  a  day)  of  salicylate  of  soda. 

In  the  lartt  four  years  I  have  met  with  a  considerable  number 
of  ca.'^es  belonging  to  this  group.  The  two  following  may  serve 
as  typical  examples : 

Case  1. — A  retired  professional  man  about  fifty  years  of  age  fell  on 
his  ]ii[)  iu  February,  18K1.  As  the  liip  continued  painful,  a  strong  solu- 
tion  of  iodine  was  applied  to  it,  which  produced  vesication.  Four  or 
five  days  afierwiirds  there  arose  a  violent  irritation  of  tbe  bladder.  It 
was  conjectured  tliat  this  might  be  due  to  a  congested  state  uf  the  pros- 
tate, and  on  that  view  blistering  fluid  was  applied  freely  to  the  perineum. 
This  wa«  immediately  folioweci  by  an  aggravation  of  the  bla<)der  symp- 
toms. Micurition  became  excessively  frequent  and  painful.  These 
symptoms  persisted  with  severity  fur  a  period  of  two  months,  and  then 
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began  to  abate  under  the  use  of  warm  baths.  Xeither  blowl  tmr  iilbu- 
men  appeared  in  Ihe  urine  during  all  tliia  tirae,  and  the  reaction  of  the 
secretion  waa  always  acid. 

When  he  oingnlted  me,  three  mcinthB  afler  the  accideDt,  the  same  symp- 
totDB  continued  in  a  miti^ted  degree.  He  voiiled  urine  in  my  prewnoe. 
It  wBsopalesM'nt.and  Hwnrined  tvith  bacteria,  hut  it  wAgaharply  acid.  A 
portion  set  aside  in  a  urineglftsti  became  quite  tnnisparent  in  twcntv-four 
hours  and  let  fall  b  depueit  i-^insi^ting  nf  bacteria  roila  mixed  with  pus- 
corpuscles.  This  urine  remained  tninspnrent  and  acid  for  seven  days  in 
a  warm  room.  Three  other  specimens  subsequently  examined  behaved 
exactly  in  the  same  way.  Thirty  grains  of  salicylate  of  soda  were  pre- 
scribed t4i  be  taken  twice  a  day.  In  less  than  a  week  the  nymptnms 
subsided,  and  the  bacteria  disappeared  from  the  uritic.  la  the  subse- 
quent year  the  dvmptotas  returned,  and  continued  with  considerable 
violence  for  some  weeks.  The  urine  was  again  found  to  »warm  with 
bacteria  and  to  prenent  the  winie  characters  as  before.  This  second 
attack  wan  nlno  cut  short  In  s  few  days  by  the  salicylate  of  soda. 

Case  2. — A  merchant,  then  aged  411,  consulted  me  in  lft81,  suffertn); 
from  severe  vesical  catarrh.  The  urine  pa»e<l  in  my  presence  was  found 
to  be  laden  with  actively  movini!;  bacteria,  to^^ether  with  pus'corpusclee 
and  a  tew  bloixlilisks.  (This  man  liaii  suffered  from  cystitis  ten  years 
ttetore,  but  in  tlie  interval  had  maintained  fair  health,  although  he  had 
never  been  quite  free  from  urinary  trouble.)  The  reaction  of  the  urine 
was  avid ;  and  it  showed  the  same  remarkable  indi8|x)sitioii  tu  pass  into 
'iei.-om|Hi«ition  a^  in  the  preceding  case.  Thii*  man  has  visited  nm  from 
timeto  time  until  the  preoent  rear(lHK4),  He  has  suffered  fn>m8everal 
recurrence*  of  the  bladiler  trouble  —  the  urine  on  these  nccjwious  is 
always  of  the  same  character  and  the  attacks  are  always  relieve<l  by  the 
am  of  thirty-gniin  dossa  of  the  nalicylale  of  soda.  But  the  urine  never 
becomes  abflolutely  free  from  bacteria — and  exptusure  to  cold,  worry,  or 
eKoeasive  fatigue  invariably  brings  on  a  recrudesoence  of  the  eymptoma. 


In  neither  of  these  cases  h«d  an  instrument  ever  been  passed 
into  the  bladder,  and  it  umat  be  reijarded  us  probable  that  the 
orjfnnisms  had  orijjinnlly  obtained  iiceesa  into  the  blafkler  by 
Ibe  circulation.  In  the  majority  of  cases  of  this  group  which  1 
have  encountered,  in.striiniciit8  had  been  nsed  al  some  time  or 
other,  and  it  wa.i  therefore  impossible  to  be  sure  whether  the 
organiamt«  had  not  been  iiitruduccd  Uy  their  means. 

A  longfT  iicniiaintaiice  with  ra-wa  beloiijiing'  to  this  group- 
that  is,  ca«^  where  bacteria- forms  are  dirtchar<i;ed  with  the  urine 
[without  there  l)oitip  any  decomposition  of  the  secretion — hna 
jtMinvinccd  me  that  the  organisms  present  in  different  cases  are 
not  of  one  uitiforni  type,  aud  that  in  some  examples  two  or  more 
distinct  sppcicji  arc  ;ijrowiiiff  fiidc  by  side  in  the  bladder.     The 
different  microscopic  character  of  the  organisms  is  sufHcicnt  to 
substantiute  ihi)^  in  Home  instances :  but  the  microscope  is  »  very 
litnperfect  jiuide  in  the  study  of  (ipcoitic  differences  among  bac- 
torift.    More  light  will  be  thrown  on  the  subject  when  the 


183  ABNORMAL    SUBSTANCES    IN    THE    UBINE. 

several  kinds  encountered  in  urine  have  been  sifted  by  the 
method  of  artiticial  cultivation.  In  this  branch  of  the  inquirj* 
I  have  made  but  little  progress,  and  I  should  like  to  invite 
observers  with  more  leisure  than  myself  to  enter  the  field. 

Group  IV.  Micrococcus  Chains  in  the  Urine  without  De- 
composition,— Although  I  have  met  with  but  one  example  of  this 
group,  the  organism  found  in  the  urine  was  so  distinctive  that  it 
warrants  me  in  separating  this  form  of  bacteruria  from  the 
remainder.  I  have  also  succeeded  in  cultivating  the  organism 
artificially  in  a  state  of  absolute  isolation  from  all  other  organ- 
isms. The  patient  was  a  retired  merchant,  68  years  old.  At 
the  age  of  sixteen  he  went  to  Rio  Janeiro  and  stayed  there  fifteen 
years.  He  then  went  to  India  for  one  year.  For  the  last 
twenty-eight  years  of  his  life  he  resided  in  England.  "With  the 
exception  of  a  few  slight  attacks  of  gout  he  enjoyed  good  health 
until  within  three  years  of  his  death.  At  this  period  he  began 
to  suffer  from  recurrent  attacks  of  heematuria.  These  attacks, 
at  first  slight  and  occurring  at  long  intervals,  became  gradually 
more  severe  and  more  frequent.  At  length  the  bleeding  became 
continuous;  violent  cystitis  intervened  and  finally  the  patient 
died  exhausted.  After  death  three  soft  bleeding  polypoid 
growths  were  found  in  the  bladder.  It  is  not  necessary  for  the 
present  purpose  to  enter  more  fully  on  the  clinical  history  of  the 
case  nor  to  recount  the  various  plans  of  treatment  adopted.  I 
first  saw  the  case  with  my  friend  Dr.  Ransome,  of  Bowden,  in 
the  spring  of  1881,  and  we  watched  it  closely  unfil  its  termin- 
ation in  April,  1882.  During  the  progress  of  the  illness  the 
urine  had  been  repeatedly  examined,  with  no  other  result  than 
the  finding  of  blood-corpuscles  and  leucocytes;  but  in  the  mid- 
dle of  July  I  detected  something  I  had  not  observed  before.  I 
saw  in  the  deposit  a  number  of  long  delicate  beaded  threads. 
In  all  my  experience  of  urinary  examinations  I  had  not  seen 
anything  like  them  in  the  fresh  urine.  After  this  date  the  urine 
was  examined  many  scores  of  times,  and  the  same  beaded  threads 
were  invariably  found  in  large  numbers  in  every  specimen.  The 
urine  was  generally  acid;  and  it  showed  no  unusual  tendency  to 
decomposition.  It  contained  no  other  organisms  except  the 
beaded  threads  until  a  late  period  of  the  case,  when,  as  a 
sequence  to  the  use  of  injections  into  the  bladder,  bacterium 
tcrmo  and  the  micrococcus  urerc  made  their  appearance.  This 
conjunction  evidently  hampered  the  growth  of  the  beaded 
threads,  and  they  nearly  vanished  from  the  urine  before  the 
termination  of  the  case.  The  following  account  of  these  fila- 
ments was  gathered  from  repeated  examinations  of  difterent 
samples  of  the  urine,  and  of  the  cultivated  organism.  To  the 
naked  eye  the  fresh  urine  looked  very  much  like  that  from  an 
ordinary  case  of  acute  Bright's  disease.   It  had  a  smoky  appear- 
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aiice,  and  deposited  on  standing  a  loose  reddish-brown  sediment. 
The  sediment  consiBted  of  little  soft  brownish  masses  or  flakes 
mixed  with  blood.  Under  the  microscope  these  flakes  were 
found  to  be  composed  of  leucocytes  or  pus-like  corpuscles  inter- 
mixed with  blood-disks.  In  these  flakes  the  beaded  threads 
were  seen,  twisted  and  turned  in  every  direction,  and  forming 
an  inextricable  tangle  of  threads  running  in  and  out  among  the 
corpuscles.  In  perfectly  fresh  samples  the  filaments  were  found 
exclusively  in  these  leueoeytc-flakes ;  but  after  the  urine  had 
been  kept  awhile  the  flakes  broke  up  more  or  less,  and  then 
detached  fragments  of  the  threads  were  seen  scattered  about  in 
the  field  of  tne  microscope.  With  a  magnifying  power  of  500 
diameters  the  threads  were  seen  to  consist  of  moniliform  fila- 
ments of  extreme  delicacy  and  regularity  "of  structure  (see  Fig. 
39).     Their  width  measured  from  a  tenth  to  a  fifteenth  part  of 

Fio.  39. 
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Beaded  threads—or  mir rocorFii*  chuliu — rmm  tlii'  Dvshly-Toldod  urine  of  the  atr  d«Ktib^I 
In  Ihe  t»xl~~ailiHl  with  leucocjtus  and  bluat-dlelifi. 


the  diameter  of  a  blood-disk.  Their  length  varied  greatly. 
Some  were  so  long  that  they  stretched  right  across  and  far 
beyond  the  field  of  microscopic  vision  ;  but  they  were  for  the 
most  part  bo  twisted  and  turned  on  themselves  that  it  was 
impossible  to  gain  a  precise  idea  of  their  length.  Under  an 
immersion  lens  and  with  good  illumination  the  filaments  were 
resolved  into  a  row  of  minute  spheres  apposed  end  to  end  like 
a  string  of  beads. 
The  organism  was  found  to  be  easily  susceptible  of  artificial 
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cultivAtion,  in  either  highly  diluted  nihnminoufi  urine  or  in 
fitterud  beel-tea.  Wlien  u  dru|i  of  tbu  fret<li  urine  wan  intro- 
duced into  ft  sterilized  flu.sk  t-oiitainitig  Ufel'-tea — itud  the  AiihIc 
was  placud  in  the  wiirm  chamber  at  hlood-heut — the  new  growth 
Boon  made  its  appearanee.  In  I'rom  three  to  six  hr>nrg  lijfht 
fleecy  specks  were  seen  scattered  through  the  transfmreiit  me- 
dium. Ill  the  course  oi'  another  hour  or  two  tliese  gathered 
theniBolves  together  int-O  a  voluminous  soft  cloud.  After  this 
no  furtber  cliange  occurred  —  the  proces*  of  groBih  eeemed 
ended.  From  iha  tirst  cultivation  a  ^eeoiid.  u  ibird.  and  so 
forth,  up  to  a  sixth  cultivntion  were  easily  obtained  in  a  state 
of  perfect  purity,  and  without  exhibiting  the  slightest  modifica- 
tion of  form. 

When  a  portion  of  tlie  cloudy  mass  was  i)laced  on  a  glass 
slide  tlie  pntrli  had  a  curious  white,  shiny,  satiny  appearance — 
and  it  resolved  itself  under  the  microscope  into  a  clow  felt 
or  tangle  of  most  delicate  beaded  filaments  of  endless  length, 
exactly  resembling  those  found  in  tbe  fresh  urine.  The  newly 
grown  terminal  portions  of  a  filament  were  a  little  slenderer 
than  the  older  portions,  and  tbe  component  raoleculea  were 
more  perfectly  dpliericiil.  In  the  older  portions  the  molecules 
had  a  aquarer  contour — as  if  from  mutual  compression.  The 
filaments  did  not  apfioar  to  divide  or  branch  in  any  degree. 
They  appeared  to  multiply  by  throwing  ofi*  single  molecules  or 
short  pieces  from  their  growing  ends,  which  lenglbened  into 
new  chains.  I  could  detect  no  ^igns  of  an  enveloping  sheath. 
The  separate  molecules  were  evi<lcntly  tightly  hung  together  on 
their  filamentfi — and  the  younger  tlircads  could  be  seen  to  move 
and  twiatwith  a  eurioue  uneasy  springy  motion  as  they  adjusted 
themselves  under  the  pressure  of  the  covering-glnss.  There 
was,  however,  no  real  motility  of  the  filaments.  The  filaments 
took  the  aniline  dyes  readily  and  yielded  beautiful  microscopical 
objects  when  tuounted  in  Canada  balsiim. 

This  organism  must  be  very  rare.  Though  constiintly  on  the 
watch  for  it  during  the  past  three  years  I  have  not  encountered 
a  second  example.  I  scarcely  think  that  the  organism  had  any 
tbi[ig  to  do  with  the  disease  of  which  the  patient  died.  At  any 
rate  T  have  failed  to  find  it  in  the  urine  of  other  patients  suffer- 
ing from  nndonbted  polyf»oid  growths  in  the  bladder.  ITow 
did  the  organism  gain  access  to  the  b]ad<ler?  As  tlie  patient 
had  been  more  tlian  once  sounded  for  stone  before  the  organism 
was  detected  in  the  urine,  the  j^erms  of  it  might  he  supposed  to 
have  been  introduced  with  the  instruments — but  it  is  dinicult  to 
reconcile  litis  view  with  tbe  extraordinary  rarity  of  tbe  organism. 
Bacteruria  afler  the  use  of  instruments,  is  an  cvery-duy  occar- 
rence — the  urine  in  such  cases  is  being  constantly  subjected  to 
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minute  microscopic  exaniinfttion  by  competent  obscrverR — and 
yet  th'iB  \ery  (liBtiiiutive  orguniein  bus  only  been  neun  iu  u  single 
cue.' 


X— ALBnifEN  IN  THE  URINB. 

Albumen  h  not  <li8coverable,  even  by  ibe  most  delicate  direct 
tePtJnjr.  ill  Ibft  perft'ctly  iionniil  uriiie;  but  it  cofifititiites  the 
most  common  and  nuwt  importunt  of  the  ftbnornial  in^redionts 
tbtiiid  in  di^eatie.  Its  presence  in  tbe  urine  i»  due  to  several 
ditlV-rent  cdridltiuim,  bo  that  the  tact  ilBelt'  yields  only  u  v»<;tie 
informiuion  ;  but  when  correctly  interpreted  it  furnishes  a  key 
to  certain  grave  pathological  states  which  would  otherwise  ro- 
main  in  great  obacurity.  The  kind  of  albumen  found  in  morbid 
uriiiee  w  serum  (lihumt-n,  and  in  clinical  testing  our  main  object  is 
to  determine  tlit-  abnence  or  prertenee  of  tliit*  variety  of  albumen 
in  the  urine.  Albumen  is  Hometimes  associatoil  with  gfohulhi  in 
certain  forms  of  advanced  lirigbt's  disease.     Globulin  114  a  con- 

fener  of  albumen,  and  coexists  with  it  in  the  serum  of  the 
lood.  It«  presence  iu  quantity  in  the  urine  is  detected  by  Bim- 
ply  diluting  the  urine  with  a  large  amount  of  water — if  globulin 
lie  jiresent.  the  urine  thereupon  becomes  more  or  less  milky 
in  ap[H>arance.  This  globiifin  reaction  depends  on  tbe  fact  tliat 
glohnlin  iia  insoltible  in  pure  water,  but  is  soluble  in  saline 
solutions;  and  when  urine  containing  it  is  largely  diluted  with 
water,  the  Baits  wliieb  keep  thia  substance  in  solution  ore  reduc«l 
to  so  atJonnated  a  proportion  that  they  no  longer  suffice  for  thin 
purpose,  and  tbe  globulin  i»  thrown  out  of  solution.  An  ulhu- 
minotis  urine,  which  hecomos  milky  on  dilution  with  water,  has 
it«  transparency  instantly  restored  by  the  addition  of  a  few 
drops  of  lirpiiir  potaiwffi  or  of  a  mineral  acid.  Tn  all  other 
respectfi  globulin  answers  to  the  same  testfl  as  albumen,  and  its 
presence  in  the  urine  does  not  interfere  with  the  ordinary 
processes  for  albumen  testing.* 

Id  addition  Iq  albumeo  sad  globulin,  llie  pretwnce  of  which,  in  quau- 
titles  appreciable  by  direct  testing,  niuatal  ways  )h*  regarded  usabuoriual, 
the  urine  aUo  cmtains.  bnth  in  lieallh  aad  in  di»pi>"e,  not  unfretjuently, 
certaia  other  albuminoid  substaocee  of  which  it  ift  necessary  to  take 
coguizaoce.  These  are  prpUme.  hemtalbumote,  mucin,  snd  the  coloring- 
matters  of  the  hI"od — hfvmoglobin  nnd  methamnrflobin. 

Peptone  and  Ihmialbumme. —  Minute  qiianlitiefi  of  peptone  appear 
occasionally  in  tbe  urine  of  healthy  perenns,  and  cannot  be  ^aid  to  have 

'  I  (oiTiPtiio«  iliiiik  it  piijtlMc  tbiil  tlie  {nrueiDr  h  of  cxolic  uri;;ia.  nn<l  tbnl  >hc 
{Mtlont  brouKhi  it  h<>rni>  vrtih  him  Trom  ;!7nuth  Aincrka  or  Indik.  If  to.  ilitiilar 
CE***  tnuil  ho  lotihi'd  for.  tuit  in  Kiin>p<>,  I'lit  lit  tropionl  rpKinnt. 

'  (il'-liuDa  may  morn  iiogtinit'-'ly  1*  di-lffti-d  bv  BmurutitiK  tlie  urine  with  wl- 
plutc  of  inkK<i'V>"-  "'bich  prc«i|Mijitu  f[;lot>uliti  f^ni  iU  soluliotu. 
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aitj  pathological  nignificance.  Hemialbumose  leemtf  to  be  very  rarely 
nrasent  in  the  urine.  U  wan  discovered  in  a  caM  of  osteoma! nria  by 
Dr.  Hence  Jone»,'  and  named  by  him  hydrated  deotoxide  of  albumen. 
It  WAS  subBequeutly  found  by  Kiibue  ia  a  similar  case, and  naiut'd  Uemi- 
albumOBC.  in  oheaiic^l  j-eaulions  are  still  imperfectly  undcrstoud.  Il 
IS  precipitated  by  nitric  acid  in  the  old,  but  ibc  precipitate  ia  redis- 
aolved  tritb  exuc-^i  uf  the  acid  on  beating.  It  is  not  precipitated  br 
buUiug.  Picric  acid  throws  il  down.  It  la  considered  m  ideiilicul  witli 
the  pro-pept4)U  of  S^brni'lt'^fflllieiai  and  with  the  u-pcplon  of  Mciasncr. 
aad  ia  one  oS^  the  Lrau»itt<mal  pha»?«  lu  Ibe  peptic  and  tryptic  digcetiun 
of  albumen.'  Peptoni!  in  niinuto  (luantitiee  eecuis  to  be  ofien  prtnent 
in  the  urine — and  nccasionully  in  large  quautilic^,  couittituling  a  con- 
dition which  haij  liecn  nanieil  "popl^iiiuriu" — about  which,  however, 
verv  lillJu  is  kniiwn.  Peptone  ie  thrown  down  by  [licric  arid,  am)  by 
aciuulatt^d  solution  of  <»>mmon  aatt,  but  is  not  prectpilal«d  hy  nitric 
acid  nor  by  boiling. 

Muein. — Truces  of  mucin  in  a  state  of  dilution  seem  to  be  pre!>ent  in 
all  urines,  both  healthy  nnd  morbid ;  hut  not  unfreqiiently  mucin  is 
present  io  coosidenible  quantities  in  the  urine  of  patients  suJIering  from 
nil  kinds  both  of  grave  and  trivial  dborderx.  jhurther  researches  are 
required  to  indicnte  ita  rcnl  clinical  significance.  In  searching  for 
minute  traces  of  albumen  in  the  urine,  the  prepuce  of  mucin  •locasioiu 
more  frequent  embarra^ment  tlian  any  other  sul>9tnnce.  Mucin  is  pre- 
cipitated by  the  organic  acids  ;  and  the  precipitate  is  not  redissolve^j  by 
the  addition  of  theae  acida  in  excess,  nor  by  boiling.  It  is  not  thrown 
iluwn  by  the  etrong  mineral  acids,  but  when  these  are  largely  diluted, 
they  pHKluce  the  same  effect  as  the  organic  acidii^  The  best  way  of  de 
tecling  mucin  is  by  means  of  a  saturated  solution  of  citric  acid.  If  such 
a  solution  be  added  to  urine  in  a  teat-tube,  io  the  same  way  as  in  the 
contact  method  of  applying  the  uitric  acid  test  for  albumen — that  is  to 
siiy,  if  il  be  allowed  to  trieUlc  aluut;  the  sides  of  the  tube  until  it  forma 
a  distinct  layer  below  the  column  of  urine — there  will  gradually  appear, 
if  mucin  he  prceeut,  an  ojMklcsocat  zone  immediately  above  the  layer  of 
acid.  Acetic  and  Inciir  aciib)  are  le«8  appr<i|iriute  fur  eliciting  the  mucin 
reaction  than  the  strong  citric  acid  solutiuu,  because,  owing  to  their  leu 
8|ie4;ilie  gravity,  they  do  not  a»  readily  sink  to  the  Imttom  of  the  lutw, 
and  form  a  distinct  layer  below  the  urine.  Rut  if  acetic  acid  In-  mixi-d 
ttitb  one-thtr<l  of  its  bulk  of  glycerine,  it  awguireg  the  due  (Ituxity,  and 
answers  perfectly  as  a  mucin  test.  8ometimea  mucin  ic  so  ahundanily 
present  that  the  free  addition  of  acetic  acid,  without  any  precautiane. 
prnluces  a  marked  milkinc«s  in  tbe  urine. 

Hamogtoitih  and  ifeihamofflobin. — Theae  bodies  ronmitute  the  coloring- 
nwltera  of  the  blood,  and  tlieir  presence  in  urinn  19  recognised  by  tbe 
blood-color  which  they  im|wrt  to  the  secretion.    (.Hee  Hsemoglobinuria.  I 

(JuAUTATiVK  Tbstisq  pob  Albvmbn. — Ttio  heat  teats  for  albu- 
men arc  coagulaticin  by  boiling,  and  tiiirlc  acid:  in  doubtful 
caeca  the  two  tcata  ahould  be  used  in  (tucccssioD. 


>  Uviice  .lotH>>.  Animitl  CliVRilxrv,  p.  IW- 

■  .Sm  .Salk<iw*lEl,  Die  I.«hrr.  tam  llani.,p.  210;  also  Dr.  Oowen'si 
1876,  ii.  p.  8. 
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BoiUng. — \(  a  urine  possessing  its  usual  acid  vcflction  be  hoitwi 
lb  a  te«l-liil>e,  it  bcuonieN  lurUid  if  it  conlaiii  albutiicii:  anU  iLie 
lurliidity  is  imt  removi^fl  hy  the  iiddilinn  of  an  acid.  Wlieri  llic 
urinu  is  turbid  Irotu  deposition  of  aTiiorpbous  uraU's,  bidliug 
alone  is  a  L-onipleic — iitii)  llie  best — test  Cor  aUmnieii.  The 
deposition  of  the  urates  ia  siitKi-ient  evidence  that  the  urine  is 
fmnkty  acid;  wlieri  such  a  urine  is  heated,  the  urates  are  spccdilj 
dissolved  and  the  urine  becnnies  tranflparont,  but  us  the  tem- 
peralure  approHclies  the  boiling  point  the  urine  again  betouie* 
turbid  if  it  coiitiiin  albutuLMi. 

In  using  the  boiling  test  it  is  of  thn  tirdt  iniportant-e  to  attend 
to  the  due  aeidulation  of  tlic  urine.  For  if  the  urine  be  alkaline 
any  albumen  it  nmy  c<}titain  is  nut  eougulntetl  on  boiling. 
Again,  if  the  urine  Ik-  alkaline,  or  neutral,  or  only  ttlightly  add, 
ii  may  become  turl)id  on  luMling  from  preeipiiatiou  nf  the 
earthy  phosphates.  Turbidity  from  this  enuse  is  dislinguisbed 
from  that  produced  by  albuineu  by  the  addition  of  u  drop  or  lu-o 
of  aeetie  or  nitric  acid.  This  ininicdiaicly  dissolves  a  phoaphatie 
precipitate,  but  has  no  eflcct  on  albumen. 

To  avoid  these  sources  of  fallacy,  the  best  way  is  to  acidulate 
the  urine  before  iMiiling  with  acetic  acid.  Care  must,  however, 
be  taken  not  to  add  too  much  nor  too  little  acid,  otherwise  the 
delicacy  ot  the  te^i  is  much  impaired.  The  following  procedure 
niay  he  relied  on  to  yield  trustworthy  result?.  A  test-tube  is 
charged  with  about  three  tluid-drnohinB  (10  e.c.)  of  urine.  To 
this  IS  added  a  single  drop  of  acetic  acid.  The  upper  half  of 
the  column  is  then  heated  to  ebullition.  11' albumen  be  present, 
the  upper  boiled  portion  of  the  column  will  «how  opaloBccnce, 
iti  contrast  with  the  lower  half,  which  remains  unchanged.  If 
the  urine  be  alkaline,  it  should  be  carefully  neutralized  by  add- 
ing succc^ive  drops  of  acetic  acid,  until  the  litmus  paper  shows 
a  dittliuct,  but  i»light,  acidity,  and  then  the  linal  single  drop  of 
irad  \»  added  ticforc  boiling.  Even  if  the  urine  posgesHett  itet 
natural  acidity  it  tp  Itetter  to  rt<ld  a  drop  of  acid  if  you  want  to 
bring  out  the  iiiuximum  sensitiveness  of  the  boiling  test.  When 
performed  with  these  precautious  the  boiling  teat  is  the  most 
eensitivc  and  the  most  reliable  of  alt  albumen  tests. 

SUiic  Add. — Nitric  ocitl  is  an  extremely  delicate  toat  for 
albumen  ;  and  it  is  the  tir-n  test  to  use  in  all  coses  except  when 
the  urine  is  turbid  IVum  urates.  The  tietit  mauner  of  applying 
it  is  to  iill  a  tet^t'tubo  to  the  depth  of  about  an  inch;  then,  in- 
citiiiug  the  tube,  to  pour  in  etrong  nitric  acid  in  fluch  a  niaotier 
that  it  may  trickle  (fown  along  the  side  of  the  tube  to  the  bot- 
tom, and  form  astrattim  some  quarter  of  ati  incli  thick  below 
llie  urine.  Adiled  in  t\m  manner  thercis  scarcely  any  mingling 
of  the  iwf)  rtuidit.  and  if  alhumcn  be  ]trcseiit,  tbrci!  strata  or 
layers  will  he  observed:  one,  perfectly  colorlees,  of  nitric  aci<i 
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at  the  bottom;  immediately  al>ore  thi»  an  opalescent  zone 
cougututuil  ullitinieii;  and  atoj)  the  utiaitered  urine.     If  Lhure  be 
only  ii  trace  uf  ulbuitien,  iwcniy  or  iliirly  minutes  ulapsc  bufor^^ 
the  opalescent  zone  becomes  visible.  ^f 

Tliia  mntle  nf  twlioK  f*>^  nlbomen,  whereby  the  reagent  »  so  iDtnv 
duced  that  it  forms  n  di«tincL  tinil  ieparate  laypr  (^itlier  above  or  below 
tbe  urine,  lina  bc^ii  conveuiently  ttrni^  by  Dr.  Oliver  the  contact 
iiiethud.  ^H 

Nitric  acid  apjdiod  by  tbe  contact,  method  ib  tho  simpleat  an^^ 
least  troiiblownu?  tn<'ariB  (d'detectin^f  allmnien  in  the  urine.  The 
reaction  ul'  tho  urine  Joes  not  interfere  with  its  operation.    Only 
one  caution  ih  necessary.     In  conecnlrated  iirineH,  and  eHpcelally 
febrile  urines,  the  addition  of  the  acid  is  apt  to  precipitate  the 
aniorphouH  urutee,  and  thus  to  occasion  a  turbidity  which  migl 
be  mistaken  for  idbunien.      The  two  conditiona  are  hnwev* 
easily  dietinguiehed  by  ubscrvinj;  tho  level  at  which  the  clom 
iiess  begins,  and  tho  direction  iti  which   ii.  spreads.      Albuint 
begins  to  coagulate  immediately  above  the  stratum  of  acid,  and 
the  turbidity  spreads  upwards;  but  the  urates  first  appear  at  or 
near  the  surface  of  the  urine,  and  the  opiu;ily  spreads  down- 
war^ls.      Heat  also  readily  resolves  the  aoubt;  for  the  urates 
speedily  di6a|ipear  wlien  the  uririe  is  wurraed,  but  turbidity  from_ 
albumen  is  tint  affet-ted  by  heat. 

Tiie  urine  of  patients  who  are  taking  cubcbs  and  copaiba 
commonly  somewhat  opalescent,  and  nitric  acid,  in  the  eoU 
sometimes  (not  always)  increases  the  opalescence.     The  seuc 
of  smell  imtuediately  Jirecis  attention  to  the  presence  of  these 
drugs,  and  heat  diminishes  the  opalescence  and  prevents  any 
turbidity  with  nitric  acid. 

Ill  urines  which  are  over- rich  in  area,  nitric  acid»  in   tlic 
cold,  causes   a   slow  precipitation   of  a  crystalline   mass 
nitrate  of  urea,  which,  however,  is  so  different  in  uppearani 
from   coagulated  albiimen   that  it  can  scarcely  be   mistake 
for  it. 

It  is  further  to  be  remarked,  that  if  the  manner  above  de- 
scribe<l  of  testing  for  albumen  with  nitric  acid  be  not  followed, 
two  notable  fallacies  may  be  encountered.  On  the  one  hand  {m 
was  pointed  out  by  Benec  Jones),  if  the  urine  be  aciditied  with 
a  small  cjuantity,  a  drop  or  so,  of  nitric  acid,  the  albumen  may 
not  be  coagulated  at  all;  aiul  on  tho  other  hand,  if  a  large 
iinantity  of  ncid  (an  eipml  volume-)  be  suddenly  added  to,  and 
mist'd  with  the  urine,  the  mixture  remains  (>erfectly  clear,  evf 
though  it  be  highly  albuminous. 

(WW  TftUfor  Aihwntn. — Sevcml  other  Bubstances.  besides  heat  ani 
uitric  acid,  precipitate  albutucu  ;  namely,  alcohol.  toDDiD.  carbolic  acid. 
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iromie  mcUl,  acidulatcit  brino,'  ni(itaplioaph»iric  acid,*  iVrmovanide  of 
pnUMJum,'  saturaied  mduuitn  uf  picric  acid/  tuiigsiat<i  tir'ik>d»/  putAssio- 
mercurtr  i<Hliile,*  ami  o*-riaiii  othi-r  merallic  salta.  8i>me  of  iheac  have 
been  recently  strongly  recommended  an  tosts  for  atbunieu  iii  the  urine; 
and  it  haj  bo^n  claimed  r>n  their  belmlf  that  tbey  are  8Up«rior  id  deli- 
cacy Ut  heat  and  nitric  actd.  . 

Thiwe  which  have  attracted  the  mnot  attentinn,  and  which  I  have 
npecially  Aiihjected  to  examinatinn,  are  acidulated  briue,  tuugtsLate  ol 
soda,  mercuric  iodide,  and  fcrrocyanide  of  potauium.  The  coniraon 
defect  of  these  te«U  is  that  they  dot  unfreqiieutlv  give  ■  rvactiun  witb 
Dornial  urinca,  or  with  morbla  urines,  which  do  nut  contain  serum* 
albumen.  I  believe  that  the  mtwl  fretpieut  source  of  fallacy  in  their  use 
ii>  uiH  pept4>ne  nor  heinialbumo^e,  but  mucin.  They  all  throw  down 
mucin  in  a  manner  indiitciii^oiehable  (wilbotit  further  tetftiti2)  from 
albuuic-u.  Wheu  the  cuutuct  method  is  folluwwl,  they  yield,  if  ine  urlno 
cuulaiu  mucin,  uu  upaleeceut  zone  at  the  juucliuu  uf  the  two  tluids.  and 
they  yield  exactly  the  same  reliction  if  the  uriuu  cooluJa  albumen.  Now 
the  uee  of  nitric  acid  avoids  tins  tallacy.  The  opalesoent  zone  produced 
at  the  Jinc  of  contact  by  nitric  ucid  ia  aJbunieu  (or  globuiin),  and  nuth- 
ing  else.  Xl'  mucin  be  present,  there  ia  elowly  prrxluced  a  haze  at  the 
middle  and  upper  parts  of  the  column  of  urine,  and  not  at  the  line  uf 
contacL  Sometimes  the  mucia-haze,  with  very  careful  addition  of  the 
acid,  forms  a  fairly  distinct  ring  or  Z')ne  about  midway  between  the  con- 
tact line  aud  the  top  of  the  column  of  urine ;  and  now  and  then  a  urine 
IB  encountered  in  which  a.  double  zone  is  witnessed,  one  consietinj;  of 
albumen  immediately  above  the  line  of  junction  of  the  two  Huidn,  and 
KDother  higher  up  composed  of  mucin.    This  behavior  of  mucin  with 

>  PrftiMweci  by  my*olf.  Tbia  le*l  Is  ci>iii)>iicie(]iirn  K»turaicd  solution  of  mhiudoii 
(alt  aciauluti^  with  iin«  p^r  cviit.  uf  itn)iij|c  livdniL-faluric  ncid.  Hvr  n  paper  by  the 
author  in  Tlic  L»iiw:i,  1w2,  ii.  p.  M3. 

)  MrUiilii^plMnc!  tti'ltl  i*  u  vory  scn.tilivn  loiL  for  iilbumen — b«it  il«  soIulioD* 
rhangp  bIowIt  inlti  «nti<)]>liiMi)iIu>ric  n<.-id  %ud  (Ixm  cihml*  to  congul«t«  tilbumen, 
TliU  is  m  falnf  ubjvclton  tn  it-<  <;1iniuiil  U*o, 

*  Sdggtsted  by  Dr.  I'luy.  Tho  objevtinn  to  tbU  tc«t  Ik  that  it  thmwa  da«u 
tntuHn  nvting  lu  Ihu  vtroni;  iiciduliitiiin  with  acetic  acid  whicli  is  rvqnired  to  bring 
out  iUiK'tlon. 

*  Kir»l  pfifKMed  by  CtHlippr,  and  recently  stronjtly  ndvocAleif  by  Dr.  Gw>n*o 
Jobn>on  (Thi«  LMnci,  If'Jf-',  li.  p.  737,  iind  Albumvn  and  rttipiir  Ti.»iini;.  I^md. 
1884).  Applivil  by  ibv  cuntncl  ntcih'Ml  lbi»  i*  a  vary  dulk'jttti  tvitl  fur  albiim>'it — 
but  innamiicli  a*  it  tbnxDiidxwn  niiiciii  and  p<-pl(iiic  in  a  manner  qiiiU!  indtttin- 
gnUhablc  fniiii  aHiumi-n  ((•«— pt  by  (Vinht-rontntl  t«'*ting — liv  brat  cr  nitnc  add), 
iu  um  inrolvM  iidditii'mil  timr  ntui  tnMiblv.  Picric  iivid  alsi*  givi»  a  prw:ipitMtuin 
Uh'  urino  of  |>i-ntun»  (iikinc  \nrcf  ilii*e»  i>f  '(iiitiin<». 

»  TbiticM  wiiKininiiiiim-d  liy  Dr  01iTpr(l)n  Bml-idrrrinplWling,  Lnnd.,  I8»3). 
It  i»  prepared  by  mixing  Ug^-tbcr  equal  parU  "f  ibf  laiiiratvd  Miluti<>na  uf  iiii>t;- 
■tare  of  Midn  (one  in  four),  uiid  uf  citrii'  mcIiI  ((rn  in  »ix).  iind  uf  walrr.  It  i>  ap> 
pii«d  b>  Uit;  o>nUiL>t  niPthod  anil  is  of  pxtn-inif  dvUcncy — but  it  i^  fatally  vitiai  -d 
BR  »  rtinicnl  iMi  l>y  tbn  tiid  thiii  it  mva  a  niactiun  mure  ur  Ibm  ptonfuncMl  with 
ii>u«l  iirinnfi  lH>tli  briillhy  aiul  nttirliid. 

*  Pnipofted  bv  t'h.  Tnnri't  uf  PorU.  It  ib  cvnipotrd  '^f  li.TO  purti^  of  bichloride 
uf  mtmiry  and  K  Fl-I  pnris  of  iodide  of  poUiwum  dl«i>olvtd  in  KM)  jmrib  of  wntrr. 
lo  Bpplyintt  ttiii  tMt  ihi<  urine  ri^uiiv  lo  )•<■  »tr<iii|;ly  aridxlati-d  villi  aof>tiu  ur 
dtrlo  add.  Tbis  test  :e  of  the  m()et  cztnuir  tiinFiiivuuas,  but  it  it  wbullv  un- 
auilablv  for  urine  iminic  for  ibp  same  rmson  as  the  furcgoing.  nara«ly,  tliat  it 
givw  ft  slight  ruaction  with  n«rly  all  uriaea. 
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uitric  acid  ia  easily  underatood  when  it  ia  remembered  that  while  mucin 
ia  not  thrown  down  by  strong  nitric  acid,  it  ia  thrown  down  by  that  acid 
in  a  highly  diluted  state. 

Ill  regard  to  highly  or  even  very  moderately  albuminous  urines,  all 
theae  tests  give  an  unmistakable  reaction  ;  but  when  we  are  in  search  of 
.minute  traces  of  albumen  they  fail  ua,  simply  because  their  reactions  do 
not  distinguish  between  the  presence  of  albumen  and  the  presence  of 
other  proteids  which  have  either  no  morbid  significance  or  have  a 
significance  wholly  different  from  that  of  albumen.  It  is  for  this 
reason  that  I  have  been  conatrained  to  abandon  the  use  of  acidulated 
brine.  I  found  it  so  oflen  necessary,  when  minute  traces  of  albumen 
were  in  question,  to  control  the  indications  with  heat  and  nitric  acid, 
that  it  became  evident  that  it  cost  less  time  and  trouble  to  resort  at  once 
to  the  more  reliable  testa. 

It  is,  no  doubt,  desirable  that  we  ahould  posaesa  a  test  for  albumen 
somewhat  more  sensitive  than  nitric  acid  ;  but  it  is  a  condition,  nne  qua 
non,  that  such  a  test  shall  be  equally  reliable,  and  this  condition  is  not 
fulfilled  by  any  of  the  tests  hitherto  introduced.  They  all,  without  ex- 
ception, give  a  reaction  with  something  that  is  not  serum-albumen,  and 
are,  therefore,  untrustworthy,  and  apt  to  lead  to  serious  misappreheDsioD. 
The  following  table  brings  into  strong  light  the  necessity  of  abiding  by 
the  old  testa.  It  gives  the  results  of  tne  examination  of  the  urine  of 
thirty-one  perfectly  healthy  men,  most  of  them  students  and  candidates 
for  insurance.  None  of  these  urines  gave  the  slightest  reaction  by  care- 
ful testing  with  heat  and  nitric  acid  : 

Kotcf  inn.      No  raactloD. 

Heat 0  81 

Nitric  acid ...       0  81 

Acidulated  brine 11  20 

Picric  acid 14  17 

TungstaU^  tnst 28  8 

Mtrciiric  iodidi' ■        .  2tJ  5 

It  may  be  objected  that  the  failure  of  heat  and  nitric  acid  to  give  a 
reaction  with  tliese  urines  arose  from  a  want  of  sufficient  delicacy;  but 
this  was  not  really  the  case.  I  have  shown  elsewhere'  that  the  boiling 
teat,  when  attention  \s  paid  to  the  due  acidulation  of  the  urine,  is  supe- 
rior in  sensitive uei^a  to  any  of  the  new  tests. 

TiiK  (Jr.ANTiT.ATiVE  KsTiMATiu-N  of  albunicii  in  urine  is  a 
iiiiitter  of  considerable  practical  iinpurtanee,  and  various  plans 
of  attainini,'  this  object  have  l)L'cn  devised. 

For  ])recl8e  dcterniiiiations  the  phm  usually  followed  ia  to 
bi-injr  a  measured  quantitv  of  urine  to  a  slightly  acid  condition  ; 
boil:  tlinnv  on  a  weighed  filter;  wash;  dry  at  212°;  and  weigh. 
Tliis  proceeding  demands  a  good  deal  of  time.  The  filtering  ia 
sometimes  impossible;  and  the  results  obtained  are  only  mod- 
erately accunitc  with  every  care. 

'  filiisi;uw  Meilii'itl  Jdiirnul,  1H84. 


ALBUMKN    IN    THE    UBINB. 


191 


For  a  rough-and-ready,  but  uBcftil,  mothod,  tliere  ia  none 
superior  to  boiling  the  urine  in  a  test-tube  with  n  drop  or  two 
ot'ac'ctiu  ucid.  Tlie  uU)uiiit>ii  coagulates  in  tlaket^,  mid  presently* 
sinks  to  the  bottom,  forming  a  layer  nf'vjirions  thtckne-ss.  The 
jtroportion  ot"  albumen  is  judged  of  by  the  dejith  of  this  layer 
as  compared  to  the  height  of  the  column  of  urine  in  the  lube. 
Thin  proportion  may  bo  expressed  in  numbers,  as  !•  |i  i^  ^  &ud 
80  forth.  If  the  quantity  of  albumen  Iro  too  small  to  form  a 
layer  of  appreciable  depth,  the  proportion  is  oxprcftscd  more 
loosely,  as  a  "cloudiness'  or  an  "opalescence."  The  varying 
<leiisily  of  atbuinintuiH  urinei;.  an<l  the  varying  size  ol  the  tlakes 
into  which  albumen  cfmgnhitos,  afreet  the  rapidity  and  com- 

fdctenese  of  the  subsidence  and  therefore  the  depth  of  Ibocoagu- 
ated  layer,  so  that  <mly  upproxiinale  results  can  be  expected 
from  this  method. 

Iie<'»pif(rul  ingeniously  turned  to  account  the  pn)perty  of 
albunicri  to  deviate  the  planar  of  polarization  to  the  left;  and 
constructed  an  in»trunient  on  a  similar  plan  to  the  optieu)  sac- 
eharimeler,  by  which  the  deviation  could  be  measured,  and  the 
percentage  of  albumen  calculated  therefrom.  It  would  appear, 
however,  that  thie>  inslrumunt,  on  Hecijuercrs  uwu  showing,  is 
<>u)y  cnpable  of  very  limited  clinical  application.  When  the 
miantitv  of  albumen  is  consideruhle  it  gives  very  exact  indica- 
tions; ^ut  tlie  deviation  is  too  slight  for  exact  estimation  in 
moderatelv  and  teehly  albuniinous  uriiiet^;  it  is  therefore  useless 
for  the  bulk  af  albuniinous  urines.' 

Hoedecker  has  proposed  a  volumetrical  method,  founded  on 
the  property  of  ferrocyanide  of  potassium  to  form  an  insoluble 
4Nmipaund  of  tixed  composition  with  albumen.  Vngel  states 
that  he  has  found  this  mclhod  inaccurate.* 

Minimetric  MeOvd  or  Diluti»m  Method. — In  187iJ  I  proposed  a 
mode  of  estimating  albumen  in  unne,  which  I  think  may  prove 
useful  in  clinical  work.*  The  principle  of  the  method  is  easily 
understooiJ. 

When  an  albuniinous  writie  is  progressively  diluted  with 
water,  and  tested  from  time  to  time  with  nitric  actd.lbe  opaeitv 
induced  by  the  test  heeotues  gruduutly  fainter  and  tuinter,  until 
At  lun^lli  it  ceases  to  be  visible.  This  poitil  is  reached  when 
the  untie  (-oni,iiii»  less  than  about  0.0014  per  cent,  of  albumen. 
The  nii>rc  alhiimcn  the  urine  contains,  the  more  dilution,  uf 
course,  it  will  require  to  reach  tlie  v--inishing  point  of  the  reac- 
tion; and  if  we  could  fix  this  point  with  accuracy,  we  should 

'    I  .  ii>"lh<.<(l  i.*df»frif>L'i  in  Ui-ulu  wri-l  rfi-uTiT'*  /»iUob.,  1S«9,  p.  &i\, 

*  1 ...  ,.  ;..,;.;■  Moc<>iini  <*r  thia  ttietltod  the  iruji'r  !•  n-li-iwd  tc  a  pitpcf,  >i,v  tlia 
«4i1Imu,  rvail  \i»tOT\'  iho  )|Knco<rhir>nxirftl  8«clcLy.  Pc1>.  Tl,  187it. 
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havti  a  Kimple  mctliod  of  ecUrnating  all>uiueii  m  uriue.  The 
urine  uotilil  be  dihitLxI  until  it  cem!uii  to  rent-t  witli  nitric  acid, 
ttnd  the  Hinouiit  of  <li)iitiu[j  required  to  nfach  tbi«  point  would 
furniftli  a  nieHsuru  of  the  proportion  of  alhiniieii. 

But  it  is  not  possible  to  tix  this  point  with  accuracy.  The 
opacity  produced  by  the  acid  tados  away  bo  gradufuly  with 
increasing  additions  of  water,  that  it  is  impracticable  to  decide 
within  many  de^reea  the  point  at  which  the  reaclion  ceases  to  be 
apprccuible.  And  not  only  so,  but  the  devch>nment  of  the  re- 
nctton  becomes  more  and  more  retiirdud  as  the  ailution  protrct^s, 
until  at  Icugtb  it  only  becomes  visible  after  the  lapse  uf  several 
misuteB. 

To  overcome  this  difficulty,  it  was  found  necessary  to  fix  on 
Bonic  arbitrary  point  or  line  which  would  serve  us  a  practicable 
zero  to  the  scale.  After  many  trials,  it  waa  foinxl  most  con- 
venient to  draw  the  line  at  a  reaction  coiiiin*^  into  sight  midway 
between  half  and  threc-qunrters  of  a  minute  after  the  contact  of 
the  acid — that  is.  to  dihito  the  urine  until  it  ^ves  no  reaction 
for  thirty  seuondB  al\er  the  addition  of  the  acid,  but  ehuws  a 
dibtiiict  opalesceiu'C  at  the  forty-fifth  second.  The  exact  point  to 
be  aimed  at  is  a  reaction  coming  ilouhtl'nlly  into  view  between 
the  tbirty-titlh  and  fortietli  seconil,  and  upjieariug  still  very  dim, 
but  unmistakable  at  the  forty-fifth  second.  It  wiis  found  poa- 
eible,  al^er  a  little  practice,  to  Rtrike  this  noint  with  HutBcient 
exactness  to  serve  ns  a  practicable  zero  to  tne  scale. 

Euch  dilution  with  an  equ»t  volume  iet  counted  ae  oue  degree 
on  the  ecale,  and  these  deifreea  may  be  conveniently  termed 
"degrees  of  albumen."  Thus,  a  urine  requiring  dilution  with 
forty  times  its  bulk  of  water  lo  reach  the  zero  reaction,  may 
Imj  described  as  nossesBin^  forty  degrees  of  albumen — a  urine 
re(|uiring  three  hundred  similar  dilutions  as  possewing  SOO 
dcgi'cea  of  albumen,  and  so  fnrth. 

The  diftiouliy  of  the  method  fft  to  hit  correctly  the  zem  re- 
action. When  this  tH)int  is  anproaclied,  a  little  more  or  a  little 
less  dilution  makes  but  a  slight  diflVrence  in  tlie  time  at  which 
the  reaction  appears.  In  ortier  therefore  to  obtain  exact  requite, 
it  is  necessary  to  conduct  the  testing  with  ligid  uniformity.  The 
test-tube  employed  should  have  an  interior  diameter  of  i  of  an 
inch  (15  millimetres);  the  acid  must  be  added  in  the  right  wny, 
and  at  the  right  moment.  The  openitioii,  too,  should  be  \mr- 
fonncd  by  daylight,  or,  if  by  gaalight,  an  addition  of  about  five 
percent,  luuetl  be  made  to  the  rei«uTt».  The  proceeding  adopted 
is  as  follovve:  The  urine  is  fir^t  tested  in  the  usual  way  with 
nitric  acid,  so  as  to  gel  a  rough  idea  of  the  qtiantily  of  albumen 
contained  in  il.andof  the  degree  of  dilution  likely  t<»  be  re- 
quire<l  to  reach  the  xero.  The  watch  is  placed  on  the  tubl« 
before  the  operator.     A  fluid-drachm  of  the  urhie  is  then  nieaa- 
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ured  00*,  and  introduced  into  a  graduated  pint  measure,  and 
waler  w  added  up  to  a  few  «r  miiny  ounces,  aecordinu:  to  the 
degree  of  diluiion  likely  to  be  required  to  approach  tlie  zero 
reaetion.  The  Test-tube  is  then  Hlled  to  the  deptli  of  about  an 
inch  wiihthe  diluted  urine  and  held  widely  inclined  from  the  per- 
pendicular. The  eye  is  now  directed  to  the  watch,  and  the  licid 
10  added  in  eiuch  a  munnei'  that  it  runfl  along  iho  lower  side  of 
the  tube  to  tlie  botltxn  and  forui8  a  distinct  layer,  about  a  quarter 
of  an  incli  deep,  below  tlie  diluted  urine.  The  acid  must  he 
added  exactly  on  on*'  of  the  quarter-minnte  strokes.  This  is 
the  most  critical  step  iu  the  proceeding,  and  it  should  be  per- 
formed in  the  following  manner:  A  pointed  glass  tube  or 
pipette  is  dipped  to  the  depth  of  a  couple  of  inches  into  the 
acid  and  covered  with  the  foretinger.  The  pipette  thufl  guarded 
id  then  passed  into  the  test-tube  to  within  half  an  inch  of  the 
level  of  the  diluted  urine,  and  at  the  right  ui'otuent  the  fitiger  is 
removed  aiul  (he  charge  of  acid  delivered.  As  soon  as  tlie  acid 
is  added,  the  tetit-tnbe  is  held  up  to  the  light  against  some  dark 
l>aekgruuiid  (such  us  a  hiaek  sleeve,  a  book  hound  in  black 
cloth,  or  a  dark  corner  of  the  room),  and  as  soon  as  the  faintest 
opalescence  is  perceived  above  the  level  of  the  acid,  the  time  of 
its  appearing  is  noted.  If  this  appear  at  or  before  thirty  sec- 
ondci  alter  the  contact  of  the  acid,  more  water  is  added,  and  the 
testing  repeated  as  before.  Thus,  by  successive  additiona  of 
water,  and  i^peated  testings,  a  close  approximation  to  the  zero 
reaction  is  obtained.  A  fresh  dilution  is  then  prepared,  and, 
guided  by  the  previous  trials,  two  or  three  testitigs  with  different 
dilutions  are  generally  sufficient  to  indicate  with  exactness  the 
dilution  which  produces  an  opalescence  between  the  thirty-fifth 
and  forty-titlh  secon*!  atter  the  addition  of  the  acid. 

If  tiw  much  water  is  added  in  the  first  instance,  the  reaction 
does  not  appear  till  after  the  furty-litHi  second.  In  this  case  the 
operation  must  be  recommenced  with  less  water,  oud  proceeded 
with  as  in  the  first  ease. 

When  the  zero  reaction  is  determined,  the  degree  of  dilution 
required  to  produce  it  is  noted,  and  exr>rc'ssed  in  multiples  of 
the  unit^volume  of  nrine  employed.  Tluis,  if  a  flnid-tfrachm 
was  the  untt-volumc  of  urine  employed,  and  the  /.era  reaction 
was  obtained  when  dilution  was  carried  up  to  fifteen  ounces 
(120  drachms),  the  urine  is  recorded  as  having  1*20  liegrees  of 
albumen. 

If  the  urine  is  t'uebly  albuminous — indicating  less  than  20 
degrees  of  albumen — the  tlnid-ounce  should  be  substituted  for 
the  fluid-<Iraehiii  as  the  unit-volnnie.  On  the  other  hand,  if  the 
urine  indieaii'  more  than  160  degrees  of  albumen,  the  nnit- 
voluinc  should  be  half  a  drachm — ur.  ^lill  better,  tlie  urine 
should  be  previously  diluted  with  water  in  the  proportion  of  1 
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in  2  or  1  in  4,  and  the  result  allcrwarde  maltiplied  by  2  or  4  as 
tbe  case  may  be. 

Thu  :ii-tuiil  valuu  in  weight  of  allfUineii  of  each  degree  on  the 
dilution  scale  was  found,  by  careful  comparative  experiments 
with  the  weighing  method,  to  correspond  to  0.0034  per  cent, 
or  0.0148  grain  per  fluid-ounce  of  the  Uritisli  PharmacopcEia. 
Tbe«e  data  eupply  an  easy  means  of  calculating  the  quantity  of 
albumen  per  ounce,  and  also  the  daily  Iohs  of  albumen.  Suppoee 
that  40  ouTico«  of  urine  wore  voided  in  tlie  twenty-four  hours, 
and  thai  a  t^atuple  of  thief  urine  showed  150  degrees  of  albumen 
by  the  dilution  method,  then: 

0.0148X150=2.22  and  2.22x40=88.8. 

The  urine  contained  2  22  grains  of  albumen  per  ounce,  aad  tbe 
daily  loss  was  88. ft  grains. 

Ttic  time  required  for  the  estimation  of  albumen  in  urine  by 
tliis  method  is  from  ten  to  twenty  minutes. 

Ci.nficAi.  SicJxiPicANCE  OF  Albumkn  in  tub  "Drink. — In  con- 
sidering this  subject  all  those  cases  are,  of  course,  excluded  in 
which  the  oecurren(ie  of  albumen  is  only  incidental  to  the  pres- 
ence of  some  other  fluid  in  ihe  urine,  such  as  blood  or  jnis. 

The  pathological  states  in  which  albumen  appears  constantly 
or  occasionally  in  the  urine  may  be  arranged  m  the  following 
groups : 

1.  Acute  and  chronic  Bright's  disease  of  the  kidneys. 

2.  Pregnancy  and  tbe  puerperal  state. 

3.  Febrile  and  intlamtnalory  diseases  (zymotic  diseaees,  such 
as  scarlet  fever,  measles,  snnillpox,  typhoid,  cholera,  yellow 
fever,  ague,  diphtheria,  etc.;  iufiammator}'  diseases,  such  as 
pneumonia,  peritonitis,  traumatic  fever,  acute  articular  rheuma- 
tism, etc.). 

4.  Impediments  ro  the  circulation  of  the  blood  (emphyaoma, 
heart  disease,  abdominal  tumors,  cirrhosis,  etc.). 

5.  A  hydneniic  and  dissolved  slate  of  tlie  blood  and  atony  of 
the  tissues  (purpura,  scurvy,  pytemta,  hospital  gangrene);  also 
bfemoglobinuria. 

0.  Saturnine  intoxication. 

7.  Functional  disorders  (albuminuria  of  adolescents,  pbjaio< 
logical  albuniiniiria). 

8.  XervouA  di-'tnrhant^  (neurotic  albuminuria). 

In  the  first  group  albuminuria  is  dependent  on  structnrul 
ohttugcs  in  the  kidneys  {sec  Bright's  Disease). 

In  the  second  group  albuminuria  is  Bomctimcs  associated  with 
structural  changes,  and  sometimes  not  {see  Connection  of  Bright's 
Disease  and  Pregnancy). 

In  all  febrile  and  iuflaraiualory  complaints  a  trace  of  albumen 
is  Ireijuenlly  found  in  ihe  urine;  it  usually  amounts  to  no  more 
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timti  a  truec,  and  .disappearH  on  dntervesccnco ;  BomotimcB  in 
pneumonia  it  is  not  inconsiderable.  As  intercurrent  febrile 
uttucks  are  cotninon  in  the  courtse  of  nu>Kt  chrt>nic  coiuplaiiitH, 
temporary  albuniinurta  Ims  been  noted  in  a  grent  muUitnde  of 
different  diseases.  This  remark  applies  especially  to  chronic 
tuberculosis,  caneer,cariea,  and  nuL-rosia;  and  albuminuria  under 
ftuch  a  condition  is  to  be  carefully  distinguiabcd  from  the  cases 
in  which  genuine  Uright'sdiscaBC  coexists  with  thoac  complaiiilH. 
In  a  zymotic  disease  there  is  a  double  pathological  state,  naniel}', 
pyrexia  and  the  operation  of  a  Bpeeitic  poison ;  and  nlhumen 
may  appear  in  the  urine  cither  an  an  incident  of  the  febrile  ittate, 
when  it  \»  comparatively  unimportant,  or  a.«t  an  indication  of 
serious  structural  chaug<ee  in  tbe  kidueys,  which  coustitute  a 
grave  sequela  of  the  disease. 

Albuminuria  connected  with  impedimente  to  the  circulation 
of  the  blood  is  considered  under  (Congestion  of  the  Kidney. 

In  a  diasoK'ed  or  putrid  state  of  the  blood,  albumen  appears 
in  the  urine  without  being  connected  with  organic  cbanu;eB  in 
llio  kidney;  it  is  a»8oriated  with  t)ie  escape  of  the  coloring 
matter  of  the  blood  {sef.  Hiemojjlobiimria). 

aUnntine  AW'tmnuria. — Tbe  occurrence  of  albuiuun  in  the 
urine  of  persons  ^Hjisoned  with  lead,  although  repeatedly  ob- 
served, was  not  regarded  as  anything  more  than  a  coincidence 
until  Olllrier  demonstrated,  by  experiments  on  animals  and 
clinical  observation)*,  the  existence  of  a  cau»al  connection  between 
(bom.  Ollivier'  found  that  dogs,  rabbits,  and  guinea-pigs,  when 
poisoned  with  repeated  doses  of  carbonate  of  lead,  invarinlily 
passed  an  albuminouK  urine,  and  that  llieir  kidneys  exhibited 
signs  of  incipient  organic  disease.  Ho  also  collected  Ifi  ex- 
amples  of  albuminuria  in  persons  poisoned  with  lead.  Seven 
of  these  bad  toniporur}'  albuminuria;  in  throe,  the  albuminuria 
porsiated  during  the  continuance  of  the  saturnine  Byniptoma; 
and  in  four,  genuine  Bright's  disease  had  been  produced.  Tu 
addition  to  uiose  observations,  he  examined  the  urine  of  87 
persons  affected  with  diverse  manifestations  of  lead-poisoning  in 
the  llOpitul  de  la  Cbarite:  of  these,  nine  bad  albuminous  nnne. 
These  obaervalions  have  been  eonfimiod  by  Laneereaux*  and 
Dftiyoy.'  Ollivier  found  that  both  the  uiine  and  the  kidneys  in 
thnee  cases  contained  traces  of  lca<i.  Uc  inferred  that  the 
existence  of  lead  in  the  kidneys  induced  an  organic  lesion  of 
these  organs,  and  that  the  albuminuria  was  the  consequence  ol 
that  lesion. 

This  bad  been  proved  experimentally  b^*  Charcot  and  Qom- 

'  An^ivM  OSn^rRlct,  1863,  ii.  [>p.  MO  nnd  70(*. 

>  Union   Mfidliriil«,  IWH,  ».nA   llullniiDB  d«  U  iiocidU  mUiCBle    d'EmuUtiofl , 
anu«elk>  H<rir,  e    i    p.  ISL',  tW4. 
■  ArchWot  Giii^riil'M,  I8i'>4,i.  p.  401 
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bault',  who  fei)  nniiualA  tin  lea^l  naltti,  and  so  .induced  nephritis. 
Numerous  olMervatJons  on  the  Imnmn  suhject  havti  clenrly  estab* 
lished  ibe  ruliiliun  btJtwuun  luad  pdiHoiiing  am)  the  ^ruiiiilnr 
kidney  of  liright's  <liscuse  {sre  Dr.  Di«.kin9on  on ''  Albuminuria/' 
J).  382,  und  Wagner  on  "  Die  Hlei8chruni{ifniero,"in**Zien»8sen*8 
Cyclopfed.,"  ;"td  edition,  vol.  ix.  p.  291). 

Fanclional  -AUiuminuria. — The  excessive  use  of  a  diet  composed 
exclusively  or  cliicfly  of  alhiiniinous  matters,  such  as  eggs,  has 
been  shown  hy  HarreawiK  Hniwii>SL-<|imrd  and  others  to  cau^ 
the  urine  tu  hecuuie  t«)iglitly  albuminnuti. 

Slig;ht  and  temporary  albuminuria  appears  to  occur  occft- 
sionally  from  very  t»li>;lit  disorders.  licneke,  when  eutfering 
from  dyspepsia,  uoticect  albumen  in  his  own  nrnic  four  times  in 
afl  many  weeks.  Similar  observations  have  been  made  by  others 
(Parkes). 

The  moat  important  cases,  however,  which  may  be  classed 
under  this  hcadinj;,  arc  those  of  the  so-oitllcd  atlninn'nuria  of 
adoteseaits,  {ranstmt,  or  yhnsiohgical  albiaimaria.  The  urine  of 
3'oung  perBons,  usually  at  about  the  time  of  puberty,  not  un- 
frequently  contains  a  small  amount  of  albumen,  without  any 
other  serious  symptom  showing  itself.  In  this  country  apecial 
attention  ha^  bt'cn  called  to  iliis  torni  of  albuminuria  by  Moxon,* 
Ruoke,'  Dukes,*  and  Saiindby,*  while  on  the  Cuutineut  the 
most  important  observnlions  have  been  those  of  Leube',  Edicf* 
act],''  Fiirbringer,'  and  Kuneberg*.  In  most  cat>cs  the  subjects 
of  the  atlectiun  show  general  want  of  tone,  lassitude  orantemia, 
and  often  disorders  of  digestion  may  be  noted.  Hut  in  many 
cases  the  general  health  is  quite  perfect.  The  amount  of 
albumen  is  usuiilly  only  slight,  but  occasionally  may  he  con- 
siderable. It  is  a  marked  feature  of  nearly  all  sudi  cases,  how* 
ever,  that  the  appearance  of  the  albumen  is  intermittent.  Thus, 
the  urine  passed  before  breakfast  is  usually  normal,  while 
albumen  makes  its  appearance  later  on  in  the  day.  Ocvastonally, 
too,  only  tlie  urine  passed  after  meals  oonlnin})  albumen.  An 
excess  of  uric  acid  or  of  oxalates,  and  somvliuies  a  few  hyaliuv 
casts,  may  be  found.  Muscular  exertion  has  u  very  marked 
effect  in  inducing  this  form  uf  albumiimria.  Leube  examined 
tbe  urine  of  119  soldiers  atter  a  long  march,  and  Ibuud  albumen 
in  (he  urine  of  19,  or  Id  per  cent.  Dr.  Dukes  has  also  remarked 
in  Schoolboys  the  ellect  of  muscular  exertirm  in  producing 
u-lbuminuria ;  while  rest  in  bed,  as  ehowu  by  Dr.  Uuuke,  fro- 
queutly  removes  the  condition  iu  a  short  time. 

•  AKihlT.  dv  Phytlol.,  IMI.  p.  I2».  *  Out'*  Hmr%,  K«porU,  xxili.  p.  S»8. 
•Urit.  31i^.J»urii.,ltl78.  n.p.:>M.  nd^-m,  ISTd,  ii.  i>.  7Vl. 

Md.m,  I87B.I.  p  ikHB.  •  VlKti.  Areh..  73,  p.  146." 

•  Berlix.  Kltn   W<Tlii-n<cbr.,  (W'pt.  12.  1ftT9. 

•  Kctucb.  r.  Klju.  UcUkv.  Ib70.  i.  p.  SW.       •  Vinh.  Ansh.,  80,  p.  17fi, 
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Usunllv  the  contlition  is  not  of  long  duration,  but  exceptions 
lo  this  rule  nif  unruetinift*  iiiL't  with. 

Till'  ciLiiscR  of  functional  albiiniinurin  arc  hy  no  mentie  under- 
Btood,  and  probably  may  not  be  ihe  some  in  oil  cases.  Some 
cases  iniiy  {wssibly  be  regiirded  as  food-HHHinunuria.  Sir  \Vm. 
Gull  has  sn^gested  that  the  condition  is  due  to  atony  of  the 
veBsels  and  m-Tvcs,  and  Batnhcr^r  also  boHevca  it  due  to  vaso- 
motor (.'banse  in  the  kidney,  whicli  may  (."anao  slowini;  of  the 
circidatiiiii  m  the  glomeruli.  Tin*  aiif-teyr^  to  be  the  mist  prob- 
able explanation  for  most  eases. 

The  prognosis  in  functional  aMmminnria  is  favorable — al- 
though Dr!^  G.  Johnson*  and  Dr.  Dukes  are  inclined  to  tliiuk 
that  sometinieB  the  cotidilion  may  end  in  Ltrighi's  diseane. 

The  functional  charncler  of  the  disorder  may  geuenilly  be 
rccofmizcd  from  the  intermittent  occurrence  ot'  the  albumen, 
from  the  normal  density  and  coloration  of  the  urine,  from  the 
absence  of  other  uceompanimcrits  of  ISright's  disease,  such  as 
high  arterial  tension  and  hypertropliy  of  the  heart,  and  from 
the  progress  of  the  case. 

Nfur'/fir  Alhujfiintiri't. — Bernard  found  that  irritation  of  the 
renal  nerves,  or  of  a  certain  snot  in  the  Hoor  of  the  fourth 
ventricle  (higher  up  than  the  diabetic  puncture)  caused  albumen 
to  appear  in  the  urine  of  animals.  Temporary  or  intermittent 
albuminuria  is  sometimes  enuouutered  chnicully  under  circum- 
stauecB  of  disturbed  innervation,  without  strnclural  changes  iu 
the  kidneys.  Dr.  G.  Johnson*  has  pointed  out  that  transient 
albuminuria  occiisionally  follows  cold  bathing,  and  Dr.  Laycock* 
has  seen  a  similar  result  in  the  shivering  period  of  various  ague- 
like attacks.  In  vascular  bronchocole  \vith  exophthalmos.  Dr. 
Begbie*  has  repeatedly  observed  h>ng-continuod  intermitting 
albuminuria.  In  ihcso  last  cases  the  albumen  appears  during 
and  after  digestion  (especially  after  breakfast),  and  disap[iear9 
during  tin*  period^  of  fasting.  Some  cahce  of  clns  class  have  an 
evident  atlinity  with  paroxysmal  hiemoglobinuria. 

Albuminuria  is  sometimes  noticed  after  epileptic  attacks,  but 
the  records  of  the  frequency  of  its  occurrence  show  consider- 
able differences.  In  certain  other  disturbances  of  the  nervous 
system  alliuniitiurin  in  noticed,  as  in  cerebral  hemorrhage,  cere- 
bnil  concussion,  tetanus.  on<l  dt-lirium  tremens.  {•Si'*  Wagner 
in  "  Zieiii!*scu'B  Cyclop.,"  IJd.  eilit..  vol.  ix.  p.  27.) 

When  alhnrnen  is  found  in  urine,  the  important  point  to 
decide  is,  whether  it  indicates  the  existence  of  organic  disease 
of  the  kidneys  or  not.     This  (piestion,  iii  any  individual  case, 


»  Brit  M«t  .toiirn  .  1879,  H.  p.  WW. 

•  DabliD  jMirn  of  Ucd.  8ci.,  July,  1RT4. 


*  Ibifl..  1873,  ii.  p.  064. 

*  Sdin.  Mfd.  J..urn.,  Ap(ril.l8T4. 
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must  be  considered  cbicfl^  in  conaection  \^'ith  the  three  follow- 
'"r  points  jointly,  namely: 

1.  The  remporary  or  poraistent  duralion  of  the  nlbiiminun'a. 

2.  The  quantity  of  the  alhuinen:  and  the  oci^uri-tMice  mid 
character  of  a  deposit  of  reiinl  derirative*. 

3.  The  preaenee  or  absence  of  any  disease  outside  the  kidneys 
which  will  aceuunt  for  the  ulbnininuriu. 

1.  It  has  already  been  meniioned  that  functional  albnminnria 
is  upually  only  tem]>orury.  A  [KTsifetent  diiriition  of  albuminu- 
ria, on  the  oilier  bund,  ia  very  sneipiciouB  of  organic  disease  of 
the  kidneys.  Tlie  importance  of  distinguiabiiig  between  tem- 
porary and  permanent  albuminuria  was  iiiBislt<l  upon  by  Dr. 
rarkcB,  and  ohservntionB  relating  to  this  subject  will  he  found 
iu  his  treatise  '*  On  ttie  Composition  of  the  Urine,''  p.  186.  It 
roust  be  remembered  that  in  tbe  granalar  kidney  of  Bright'a 
disease  the  albuniinuna  i«  oHen  inlerniitlcnt. 

2.  The  greater  the  nuanlity  of  albumen,  the  more  likely  is 
the  existence  of  renal  disease;  and  a  "large"  quantity  of  alba- 
men  (J  and  upwards)  is  rarely  found,  except  iu  undoubted  acute 
or  chronic  Bright'n  iliscase.  It  is  nccesBary,  however,  in  con- 
sidering tbe  amount  of  albumen,  not  only  to  have  regard  lo  the 
proportion  in  a  parLieular  lipeeimcn  examined,  but  aUo  to  the 
total  quantity  iu  llie  twenty-tour  hours.  This  may  be  surmised 
by  the  density  of  the  urine — low  density  indicating  that  the 

Quantity  of  urine  paRsed  in  txvcnty-four  lumrs  is  large,  and  high 
eusity  the  contrary — but  ju<lged  more  accucatolj-  by  a*certain- 
ina:  what  ia  the  actual  How  of  urine  in  twenty-tour  bourn.  A 
unue  may  he  only  oligbtly  alhuminons,  hut  if  it  be  of  low  den- 
sity (under  lOl'J)  and  the  daily  quantity  between  tbree  and  four 
pints,  the  total  loss  of  albumen  will  be  very  considerable,  and  ihe 
existence  of  renal  disease  strongly  indicated.  Indeed,  of  nil 
urines  there  is  none  more  i^urely  indicative  of  Crigbt's  discaae 
than  a  pate,  dilute,  abundant  urine  which  is.  at  the  same  time, 
more  or  Una  albuminou!<.  On  the  other  liund,  a«  u  rule,  with 
very  few  exceptions,  when  tlie  urine  ih  only  slightly  albuminous, 
and  at  the  same  time  dense  and  high  colored,  Brigbt's  disease 
is  not  present,  and  tbe  albuniinuria  is  owing  either  to  pyrexia 
or  to  aomc  im|)ediment  in  tbe  circulation  of  the  blood. 

The  kinds  of  depo&it  which  indicate  most  strongly  the  exist- 
ence of  organic  renal  dipcnse  are,  (ft)  very  abundant  ones,  oon- 
taining  casu  and  much  renal  epitbelinm;  (h)  those  containing 
numerous  casts  and  cells  in  u  state  of  hitty  degeneration.  The 
least  indicative  of  primary  renal  disease  of  serious  import,  ore, 
blood  casts,  and  very  tran?i'arcnt  casts  iu  scanty  numbers. 

8.  When  lhc  urine  is  found  pernninenlly  albuminous,  and 
there  exif*ls  neither  pyi-exia  nor  thoracic  dieease,  nor  other 
recognizable  condition  which  cau  accouut  for  the  alhuraeUf  the 
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inference  is  almost  irresistible  that  there  exists  u  primary 
organic  cliseiise  of  tlie  kidneys.  The  association  of  other 
B,vmptoni8  will  usually  coiilirra  ihia  diagucwis.  (See  llright's 
Diseaac.) 

It  had  been  otated  that  it  is  possible  to  distiiiguii^b  secondary 
and  furiutiunal  uUniniitiiiria  from  albuminuria  depending  ou 
disoasc  of  the  kidneys,  by  the  fact  that  certain  odorous  and 
pigmentary  substant-es  when  taken  intcrnallv  make  their  ap- 
pearance in  the  urine  in  the  former  ease  (as  in  healthi  but  not 
in  the  latter.  The  obnorvations  of  Dr.  Dyce  Duckworth  do  not 
support  tluK  conclusion.  Uo  found  that  ioiline,  pantonine,  tur- 
pentine, and  oil  of  juniper  pa<t.Hed  through  tho  kidneys,  and 
appeared  in  the  urine,  of  persona  affected  with  undoubted 
disease  of  the  kidneya.  Some  exceptional  caaea  were,  ho^Tcver, 
encountered.' 

Fatbolooy  or  ALaciiiNuaiA. 

It  wouhl  bo  out  of  place  in  a  practical  truatiae  to  discuss  fully  the 
vnriuus  theoriv^  vrluL-h  ha%-c  bceu  a4lvant'f(l  in  recent  yeats  to  explain 
the  jin-eence  of  albumen  in  uuirbid  urine.  The  subject,  however,  tn  of 
80  much  interest,  and  had  attracted  so  much  attention,  that  n  »liort 
review  may  fitly  be  here  inwirted,  giving  in  outline  tho  views  of  path- 
elo^iftta  on  thia  vexed  question. 

As  a  pr<:>litiiiiiary  inquiry  it  iniigt  he  considered  whether  albuminuria 
is  an  excluaiviOy  morbid  plienont^nn,  or  vrhelhor  the  urine  amy  in  ihe 
ovrmal  coudititm  cuutnin  a  eorlaiu  <|tmulily  uf  ftlbiirnvn — h  qtiautitr  ao 
minute  u  to  e«cap«  deleclioc  by  tlio  ordinary  teats.  The  apiwurance  of 
albumen  in  functiuuni  albumiouFia  would  bv  (be  last  vien  w  simply  an 
exaggeration  of  a  iibyiiioloy;ical  condition.  >Ve  ahouUI  thus  havp  a  sen* 
■ible  and  iuseneibfe  atbuniitiuri»,  analogous  to  sensible  and  iiuwusiblo 
perspiration.  The  syalematic  t«sting  of  the  urine,  eit[>eciaUy  in  candi- 
dates for  life  inauraDct?,  has  brought  to  light  the  frequency  with  which 
albuminuria  "ccura  when  organic  diaease  of  the  kidneyi*.  or,  indeed,  of 
any  other  organ,  canu'tt  be  nujsjwcted  («e  above — Kunctional  Albnmi- 
Qurin).  It  is  now  ccrtaiu  that  a  eeni^ible  albuminuria  is  uf  much  com- 
moaer  occurrence  in  healtby  persona  than  has  been  hitherto  supposed. 
Some  of  the  eonatituenta  of  the  urine  which  were  once  considered  exclu- 
rively  morbid,  have,  by  the  use  of  fiaer  methods  of  Iceting,  been  found 
to  exist  in  minute  quantitiea  under  |)erfectly  uormal  coudilious.  For 
example,  it  hai>  been  shown  thai  miuute  Iraees  of  sugar  exist  in  normal 
urine — and  analogy  would  suggest  tbni  albumen  also  may  in  the  future 
be  shown  to  be  an  ingredient  of  the  normal  secretion  of  the  kiducy, 
although,  perhnpp,  pre^nt  only  at  certain  periods  of  the  dav.  Such  a 
view  is  already  held  by  some  physicians  (<<>f  ^nator,  "  Die  Albnmiaurio 
in  gceundi-n  und  krankcu  lui^taudc,"  Berlin,  \8S'2).  Tho  majority  uf 
pathologi.siii.  howpver.  still  bold  that  every  appearance  of  albumen  in 
the  urine  is  morbid,  although  it  may  not  necessarily  point  to  a  diseased 
condition  of  the  kidneys. 

'  St.  BirU  R^iiotlii,  vol.  i\\.  p.  3I&. 
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Horn  coiDea  it  to  psM  tbat  ivh'le  so  manr  otfa«r  ]tub»taaces  are  removed 
horn  the  blood  by  tbe  kidoejrs,  the  albumen  is  retained  ?  To  tbis  uuea- 
ttOD  mainly  two  answers  have  been  given.  Tbe  first  Is  tbat  of  Vod 
Witlich,'  who  believed  that  in  the  };lon)eruli  albumen  really  was  removed 
from  the  blooil,  biit  that  it  waa  alierwnrda  reabsorbed  in  the  tubules  and 
served  to  nourish  their  enitheliiim.  This  view  baa  met  wiib  many  oppo- 
DtntB.  anil  ilireet  contradiction  has  been  given  t')  it,  by  the  experiments 
fuc-ntioued  below,  which  showetl  no  coagulated  albumeu  in  the  glomerular 
cnpeule,  when  Ibe  Udaey  was  boiled,  or  when  treatod  with  alci^hol  or 
ot^tnic  acid  immediately  after  removal  from  the  body.  The  view  to 
wbieh  authorities  are  now  meet  ioelincd  is  that  oHvocated  by  Helden- 
hnin.*  He  accepts  the  opinioo  of  Bowman  that  the  urinary  salts  and 
water  ore  removed  iu  the  glomeruli,  and  that  the  spceifie  urinary  con- 
■titacnts,  such  us  urea,  arc  secreted  by  the  epithelium  of  the  urinary 
tubule*-  Tbe  separation  of  the  water  and  salts,  however,  is  not  a  mere 
6)tration  as  formerly  supposed.  Tbe  glomerular  tutl  is  covered  by  a 
layer  of  6at  epithelium,  which,  according  to  Ileidenhain,  is  an  active 
agent  in  removing  tbe  water  and  salts  from  the  blood,  but  keeps  back 
the  albumen,  and  prevents  it  reaching  tbe  urine  at  all.  We  have,  in 
fact,  a  true  secretion,  the  glomerular  epithelium  adiug  towards  tbe 
water  and  nalts,  as  the  tubular  epithelium  towards  the  urea,  uric  acid, 
etc.  Mor«>ver,  any  lesion  of  ihia  epithelial  layer,  or  a  deficiency  in  its 
supply  uf  nulrilion,  would  caui>e  it  to  ln«e  part  of  its  function  and  per- 
mit tbe  passage  of  albumen  into  the  urine. 

HupjHirt  is  lent  to  this  opinion  by  a  consideratirtn  of  the  part  of  the 
kidney  into  which  albumen  ii^  exuded  when  pretn-ut  in  the  urine.  Varied 
ex|>erimeDl8  have  now  plucod  it  lieyond  doubt  that  the  albumen  is,  for 
the  greater  part  at  least,  jHiureit  out  in  the  glomerular  cajwule.  The 
experiments  nave  been  condueted  in  two  ways.  The  kidneys  of  amphi- 
bia have  a  double  blood  supply.  The  glomeruli  are  supplied  from  the 
renal  artery,  while  the  tubules  are  supplied  by  a  sort  of  portal  vein, 
which  springs  from  the  veins  of  the  lower  extremity.  Nussbnum*  showed 
that  by  ligaturing  tbe  renal  artery  in  fmgs  he  could  shut  oil'  the  blood 
supply  from  the  gtumenili,  while  leaving  that  of  the  tubulea  intact.  He 
then  priHluced  an  nrtitieial  allHiminiiria  in  frogs  by  the  injection  of  egg- 
albumen  into  the  anterior  alxlominal  vein ;  bnl  he  toun<l  that  tbe  excre- 
tion of  albumen  immediately  stopped  when  he  ligatured  the  renal  artery, 
although  other  substances  were  still  secreted  by  the  intact  epithelium  of 
the  tubules.  It  oou Id,  therefore,  be  concluded  (hat  in  this  case  albumen 
was  only  secreted  by  the  glomeruli.  Another  method  employed  was  that 
of  Coagulating  the  albumen  t'li  sttu.  by  treating  the  kidney  with  various 
coagulating  agents  immediately  after  removal  from  the  body.     For  this 

Krpote  Corud'  u»ed  i^mic  acid,  Itibberl^  strong  alcohol,  and  Piisner* 
iled  the  kidney  for  a  short  time.  When  sections  of  the  kidney  treated 
in  this  way  were  examined,  a  mass  of  coagulated  albumen  coulu  be  seen 
Dot  only  in  the  tubes,  but  in  the  ^paee  between  the  glomerular  tuft  and 
its  capsule.     Hence,  it  munt  bo  infel-red  that  usually  the  albumen  is 

>  riRb.  Arch..  X.  p.  SS^ 

ndb.  der  PhTaiologie,  Bd-  v.,  psrt  i. 


Ilemtnnn'*  lis 
*  Clblntl.  r.  Mwl.  WiMcu  ,  1879. 


•lotirn.  cl«  I'AnAt.,  1BT9. 
•  Virclu  AK-h.,  Tit,  p.  811. 
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secreted  by  the  glomeruli.  Senator  Buiis  au  excepUoo  t<»  thuf  in  the 
caat!  of  veOQUB  c<iug«etiun,  where  be  believa  that  (lie  alliunien  is  iirst 
removed  Id  the  tubiilen,  since  the  increase  of  preasura  to  the  venuut 
ajfitt-ni  will  be  felt  here  before  it  reuchee  the  gluineruli. 

The  general  ouudilions  n-hich  give  rise  to  albumiourin  may  be  clani* 
&ed  na  tolloWB : 

I. — Alt«rnlir>m  in  the  Ompositiun  of  the  Blood. 

Mention  has  alrcixiy  been  itiad*^  •>(  Ihn  clnMiei>x]H>riaMDtsor  Bernard, 
Lebmann,  iiod  Blokvttf,  l>)*  which  it  wiu  ehuwti  that  certain /orei'i/n  alltu* 
mens,  when  prv^eut  in  the  bliHxl,  pawetl  over  into  the  urine  unchangvd. 
Such  alhumeng  are  eeg-atbunieii  and  basmuglobin,  which  are  niore  dif- 
fusible than  seruin-albuniFn  ;  while  iithere,  «tcb  a«  Byntonin,  myooin.Hnd 
atksli  aibuiniDal«,  beiug  l«w  ditfuaible,  remain  in  the  bbKnlvesaeis  (Leb- 
isaDQ).  The  preeeoce  iu  the  digeittive  tmct  of  albuniiuoua  budies  in 
«iceB8,  may  be  followed  by  their  absorption  aud  excretion  by  the  kid- 
neys, in  the  unchanged  stale.  The  late  tSir  Itobert  ChristiiMm  pointed 
out,  in  m:it),  that  the  urine  of  a  peraoo  nh»  ate  mnch  cheese  might  con- 
tain albumen.  Heniard.^fikvis.  LebmuDQ.and  many  others,  have  also 
shown  that  the  use  of  UDco<iked  eg^  ae  an  article  of  diet,  or  au  exces- 
sive UBO  of  tbem  when  cooked,  may  lead  to  the  presence  of  egg  albumen 
in  the  urine.  The  queelion  of  a  "food  nlbuniinuria  "  has  been  investi- 
gated by  I'arkee,  and  more  recentlv  by  Urunton  and  Power'  and  Kparks 
and  Bruce.^  They  have  proved  that  albumen  may  occur  in  the  urine 
aAor  taking  food  ;  and  if  pn?8ent  before  food,  it  ia  increased  in  amount 
during  digestion.  Such  ubaervaiions.  however,  do  not  jtrove  that  the 
albumen  absorbed  ia  at  once  excreted  by  the  kidneys,  fur  change-*  in  the 
blood  circulation  are  coincident,  and  they  also  mar  lead  to  diflturbance 
of  the  renal  function.  It  bos  boon  surmised  that  tlie  albumen  found  in 
the  urine  diflcni  slightly  from  ordinary  aerum-albumen.  nrunion  and 
Power  invefliigatcd  the  coagulating-point  of  the  albumen,  and  found 
Uiat  the  albumen  after  food  did  in  some  cases  coBgulate  at  a  lower  tem- 
perature than  nrdinnr}'  serum-albtimen,  and  that  the  earlier  producta  of 
Ccreatic  digestion  showed  the  same  phenomenon.  Their  experiments, 
rever,  did  not  give  coimlant  resitlt.i.  T^^pine'  awcrl!*  that  the  alhn- 
men  passed  after  food  is  more  ditfusible,  nml  more  easily  trn informed 
into  peptone  bv  arliticinl  digeittioa  than  that  (Missed  during  fttdliiig.  It 
is  nul  improbable  that  opeuial  forms  of  iilburutru,  such  as  hemialbumoee, 
peptones,  and  jrawibly  transitiou  elnges  between  serum-albumen  aud 
tbms,  may  b«  absorbed  from  the  diguitlive  tract  and  excreted  iu  the 
urine.  Peptoue«,  it  is  allegtn],  may  be  absorbed  J'njm  |>athologicul  exu- 
dations, as  iu  croupous  pneumonia,  and  during  the  breaking  down  of 
purulent  J'ormatiuus  iu  various  parts  of  the  body.  It  is  asserted  that  in 
Arveni  and  certain  other  couditiouii,  peptone»  may  be  formed  in  the  blood 
itself  by  a  peculiar  lermentative  process,  and  may  then  appear  iu  the 
urine,     {likf  Senator,  loe.  cii.  p.  8.) 

The  excj'etion  of  other  forma  of  albumen  may,  however,  lead  to  the 
exadalion  of  aenim-albumen  ilt>elf.     I^htnann  and  Stokvie  abuwed  that 


•  Si.  Bnrt.  Rcpitm,  vol.  xiii. 

*  &-vue  MpiiiU«H(^,  1880,  p.  3d8. 
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albuminariA  did  not  end  with  the  removal  of  all  th«  foreij;Q  albumen 
injected  into  tb«  blorxl,  hut  that  a  i|uantity  of  seruni-albumeD  waa 
paweil  for  anme  time.  It  in,  therefore,  probable  that  the  passage  through 
the  kiJuef  o(  such  foreiga  nibunicn  may  irritate  the  organ  and  lead  to 
permanent  changes.  Semniola'  believes  that  tbe  lesion  of  the  kidoey 
in  Bright's  disease  is  thus  produced  by  the  continued  excretion  of  unas- 
similaLed  albuminoid  matters  which  accumulate  in  tlie  blood.  Uis 
opinion,  however,  seems  to  rest  ou  insufficient  experimeotal  data. 

The  occurrence  of  fuoetioual  albuminuria  is  by  some  authors  attri- 
buted to  derangements  of  di^cstiou  (dyspeptic  albuminuria).  The  late 
Dr.  Mui'chisou'  also  advocated  the  aduiission  of  a  hepatic  slbumiuuria- 
The  liver,  he  believed,  might  be  so  overworked  as  to  allow  a  [lortion  of 
albumen  to  pass  over  into  ilic  blood  in  au  unossimilatud  state,  to  be 
ailerwarda  removed  by  the  kidneys. 

With  reference  to  other  constltuenla.  tbe  ndation  of  the  composition 
of  ti)e  blood  to  albuminuria  hiis,  as  yet,  lu-en  insullieieutly  worked  out. 
Dr.  Xcwman,'  however,  has  shown  ex  peri  men  tally  that  the  amount  of 
albumoQ  secreted  ia  increaaed  by  an  accumulaiiuu  of  urea  ia  tbe  blood, 

II. — Alterations  in  Iho  Circulation  of  Blond  tbrotigh  the  Kidneys. 

The«c  nmy  consist  of  changes  in  iho  quantity  nf  blooti  suppliiM)  to  the 
kidueye,  in  the  bl(H»I  pressure,  or  tn  the  rate  of  bltKnl  (iovr.  Our  knowl- 
edge nf  tho  notion  nf  tnrap  chan^ii  ia  derived  mainly  fnim  exjKrimealal 
pathology  :  but  it  h  exrremely  ilifKcnlt,  and  in  nome  cases  impossible,  to 
vary  one  st^tof  roiationK  apart  from  the  olhere,  and,  therefore,  the  re- 
suliti  of  the  experiments  and  the  deductions  drawn  from  them  are  aom^ 
what  conflicting. 

If  the  regal  artery  be  elided  for  a  few  minutes  and  then  reopened, 
the  secretion  of  urine  is  stop|)e<l  for  a  time,  and  only  gradually  hk 
established.  Tbe  uriue  passeii  »iftcr  the  reopening  of  the  artery  con- 
tains a  quantity  of  iitburaen,  which  gradually  disappears  as  the  flow  of 
urine  becitmes  normnl.  { Hermann*  and  Overbeck.*)  A  parallel  to  this 
experiment  ia  prnbabiy  seen  in  tbe  algid  stage  of  cholera.  Tbe  supply 
of  bliNid  tn  the  kidneys  in  then  iuterrupte<l,  and  the  secretion  stopped; 
but  in  tlu-  stage  of  reaclion,  if  the  patient  survive,  the  urine  is  found  to 
cnntaiD  idbumen,  which  gradually  disappears  ai<  convalescence  progressea. 
Ucrmaun  also  showed  that  mere  narrowing  nf  the  renal  artery,  without 
alwi'lute  occlusinn.  would  cause  a  similar  result.  It  cannot,  however,  be 
ooDcluded  that  tb?  reaults  are  (lue  to  anxmia  of  the  kidney.  Tbuy'  have 
boen  variuusly  referred  to  lowering  of  blood  prewure,  increase  of  blood 
pKMura  from  accumulation  nf  corpuscles  in  the  glomenilue  during  the 
itaais,  to  slowing  of  the  blood  stream,  and  to  lo«8  of  nutriUon  of  tbe 
glomerular  epithelium. 

Similarly,  it  is  a  matter  of  ererv-day  clinical  ex|>erience  that  hyper- 
nmia  of  the  kidneys  is  accompanied  by  albuminuria.  Uere,  however^ 
we  have  again  the  same  complication  of  relatione,  vascular  tensiuo  and 
blood  flow  being  alike  altered. 

>  RoTiio  ]Uon«nHte,  If^W.  p.  3X0;  sliw  Pfogrte  MMlcsl,  IMS. 

■  I>iM-*ir*(>rih«  Liver,  'Id  relit.,  p.  A73. 

•  Juiirn    of  Aiml"Wj-  »in<l  Tlii*  .  vv\.  x'%\.  p.  80B. 

*  Siuungsb.  d.  Wli-».  A<«d.,'l861.  *  Idem,  1858. 
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It  had  becD  very  geocrallr  believed  thai  increase  of  arterial  tejisioo 
would  cuiit^  albuniiuurin.  'I'his  Eecmed  to  be  proved  clinic-ally  by  IJr. 
Mabonted,'  who  ehowed  thut  the  appenruiice  of  albumen  in  the  uriue 
■a  a  sequel  of  scEtriet  fever  is  preceded  by  a  periud  of  high  vasculnr 
tension. 

Ki  peri  men  tally,  also,  the  same  conclusion  is  arrived  at.  Thus,  Kub- 
iDsoD  nod  Frorichs*  found  that  by  lignturiog  the  abdominal  norta 
below  the  renal  arteries  and  then  removing  one  kidney,  lliey  caused 
albumen  to  appear  in  the  urine  eoniiog  f^)In  the  remaining  kidney. 
More  recently  Lupine  (loc.  ctt.)  has  produced  rise  of  blood  preasuro  and 
consequent  albumiouria  by  iojecling  a  quantity  of  salt  solution  into  the 
crural  vein  of  a  dog. 

An  BstonishiiiK  iheorv  was  propounded  by  Runehcrg  i."Dcuwch.  Arch. 
f.  Klin,  iifedic.,'  Vi>l.  2k}.  oa  the  result  of  hi.<t  experimenta  on  the  dilTueion 
of  albuminous  fluid))  tlirouj^h  animal  membrane-i.  lit!  attetupted  to 
show  that  the  transudation  of  albumen  wag  fnvDred  by  a  diminution  in 
the  ditlerence  of  preuure  on  the  two  sides  of  the  diiily/.iug  membrane, 
and  hindered  by  an  inrreatte  of  such  diH'ereuce.  .Applying  hin  view  to 
Uie  kidney,  be  Asserted  that  the  cause  of  alhumiouriH  was  low  vascular 

?re«sure,  wliicb  pro'luc^d  increnseil  permeability  of  the  nall^  of  the 
falpigbiua  t\it\».  Uuueberg's  results  were,  however,  entirely  contra- 
dicted by  lb*!!  careful  experitnenls  of  Dr.  Newnian  iloc.  ci/.),  and  alao 
by  those  of  Bauiberger*  and  Gottwnlt.*  licideubain,  too,  ha*  shown 
that  Ruoeheru's  vvin  figures  wilt  uol  War  the  ioterpretatioo  he  bimself 
placed  upuD  theu),  while  Bamberger  poiuta  out  that  Kuneberg  baa  paid 
nu  attention  to  coincident  variations  uf  blood  flow.  It  niu&t,  therefore, 
he  accepted  that  low  vascular  preeeuru  \e  not  a  i-ause  of  albuminuria. 

It  is  not  safe,  however,  to  apeert  that  incre-used  pressure  in  the  Mal- 
pigbian  capillaries  will  alone  cause  Hniunituuria,  for  it  is  imnonible 
entirely  to  eliminate  other  influences  which  may  at  least  assist  the  high 
prestiure  in  its  work. 

There  is  now  a  fairly  geoernl  agreement  that  slowing  of  the  blood 
stream  plnyij  a  very  active  part  in  producing  albuminuria  (Bnmlier^r 
and  Ileidculmin  [.  Dr.  Mahomed*  groups  the  two  conditions,  increased 
preesurc  and  returdation  of  bloiwl  fluw,  as  the  chief  factors  in  the  causa- 
tion of  albuminuria. 

The  mo<les  in  which  thcM  ranoos  changes  in  the  blood  system  of  the 
kidney  may  be  brought  about,  are  of  ruurtie  numerous.  Incrcuac  of 
blood  pressure  in  the  kidney  may  be  cauiied  by  general  H^ie  of  blood 
pressure,  or  locally  through  the  va»o-motor  nerves.  The  fact  that  punc- 
ture of  the  floor  of  (he  fourth  ventricle  may  produce  albuminuria  is 
firobabty  to  be  explained  by  coincident  injury  to  the  vaso-motnr  centre. 
lamlierger  believe*  that  the  vaso-motor  system  may  be  etficicnt  in  pro- 
dueing  many  cases  of  functional  albuminuria.  Wejtkue^  <>f  the  heart's 
Mftion  m»y  cause  slowing  of  tbe  blood  stream  in  the  kidney,  and 
venous  obstruction  may  produce  not  only  slowing  of  the  blood  stream, 
but  nleo  iucreasu  of  |irL-»surii  iu  tlie  glomeruli. 

>  Mrd   Chtr.  Tniu.,  ml.  r.7.  *  Hed.  Chlr.  Trani ,  val.  26. 

*  Oie  Uriiihi'M'lie  Kicn-okratilc.  nmuiisdiweig,  1851- 

*  AVim,  Writ.  \V.*hi;n>oh  ,  :t*wi. 

*  TMlMfh.  f.  Physinlog.  ClMUiitO  ,  IV.  p.  428.  *  Hliuigow  Xrf.  jAuni.,  1BH4. 
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III. — AltermtioDB  in  the  Struclure  of  the  Kidney. 

ThiBK!  are  ndtuittetl  by  all  lu  IwvHicieot  i-uuBtn  of  albiiminuria. 

Tbu  clmogt}  in  sE.rucI.ure  may  aflect  either  the  kiduey  epithelium  ur 
the  bli><Hlv<>sepl9.  If  it  be  ucceptcil  that  the  glomerular  epithelium  in 
the  normiil  etate  prevent?  the  albumen  exuding  frvmi  the  bhN)d,  it  is 
plain  that  luiy  diseaHNl  condition  of  ihim  epithelium  will  allow  the  albu- 
men to  pBsa  throuj^h.  A  eimilar  function  hiw  been  advocfll^il  by 
Senator  fiir  the  epiibelium  of  the  rcnnl  tub^g.  Not  only  may  gro-^fl 
ItestoDs  of  lhe»p  cpilticlini  Invert  cnut>e  nibuminuria,  but  it  15  also  cod- 
sidered  that  simple  Ic^Iodb  of  nutrition  may  lend  to  lot«  of  function. 
Thus,  Cohnheim'  n^^rts  that  every  imporlant  change  of  circulation 
renders  the  secreting  membmne  perraeaulc  by  albumen.  The  Iwions, 
then,  which  have  been  describtd  above,  such  as  narrowing  or  obliterm- 
tioD  of  the  renal  artery,  chan^^  in  blood  prea«uro,  and  slowing  of  the 
blood  stream,  would  produce  their  effecta  by  causing  diBordered  nutri- 
tton  of  the  opitbcliiira  covt-rinij;  the  glomeruli.  The  nulriliTC  change 
may  be  temporary,  or  may  Icarl  to  iJcrmancnt  changes.  The  prooft  of 
this  view,  however,  are  ditficutt  to  obtain,  and  it  must  at  pre«ent  be 
conHidercd  aa  mtbjudiet. 

lucrcase  of  iDtcnlitial  tix<iue,  na  ia  found  in  granular  kidney,  may  he 
accompanied  not  only  by  chaugea  in  the  epithelium,  but  br  hindrance 
to  the  blood  flow,  from  comprewion  of  the  capillaries  "by  the  new 
growth. 

Tlie  effect  of  atruetural  changes  in  the  bloodveswola  is  raantfcat  in 
the  albuminuria  which  usuhIIv  accnnipanien  amyloid  degeneration  of 
the  kidney.  Here  we  have  m  the  initial  leeioD  a  degeneratiou  of  the 
walln  of  the  bloudvcsseU.  which  renders  tbcm  more  permeable  to 
albuiucu. 

Hucb  are  the  individual  causeii  of  albuminuria,  but  it  will  be  gatliered 
from  nbat  hu«  been  Buid  that  the  causes  do  nut  act  singlr,  nod  Dowever 
mucli  t<trei>fl  may  l>e  laid  u|t<m  one  change  in  »uy  particular  palholoRical 
Btale,  that  change  ia  aluKMt  invariably  afisisted  in  ils  action  by  others. 
ThuH  in  the  ulbuminuriH  of  fevens  we  have  structural  change,  as  «hown 
by  tbn  cloudy  degeneration  of  the  renal  epithelium,  we  have  also  cliangea 
in  the  binod  [irfiu^ure  anil  in  the.  ratn  iit'  blooti  flow,  while  it  u  by  no 
meanti  itnpr<>b«ble  that  the  albumen  of  the  blood  may  ako  undergo 
luwIificRtion. 

Xl.-SUOAK  IN  UKINK. 

In  186'2  8cliiiTick'  aimounced  that,  when  hcalthv  urino  w«a 
imlijcctcd  to  boilint;  with  acidH,  it  ffradnnlly  dcpMited  a  resinous 
eulwtuiicu,  mid  acquired  the  tunvur  of  rediiciujr  tlie  oxido  of 
copper — in  other  words,  that  uie  presence  of  r  Hulii^lant^e  lm\*ing 
tlie  propertie&  of  pluroHt  Uecaine  aiip.'*roiit  in  it  This  impor- 
tant obaerviilion  probubly  explains  the  dLscrepunt  coneliisiona  ol 
tbo90  who  have  sought  for  augur  as  a  normal  constituent  of 

'  A1lif<''oi.-ii)c  Pnl)ioV<tfie,  vol   t).  p  8I&. 
*  l'hiltwi>|ihlcal  Magiixlms  March,  IMl 


eUGAB    IS    THE    LfKINK. 


dO£ 


healthy  urine.  Briicke'  a»d  Benc«  Jones  were  alwavs  able  to 
obtiiiii  Hiigur  iVouk  healihy  iirtiio  in  not  iuconeiilcrabiii  rjuiinli- 
ties.  Btiiice  Jones'  obtaincil  aa  much  as  0.8  to  1.7  rraitt  per 
pint.  If  nutnrul  uriui;  cuiituin  a  subuttinue,  ca[inble  ol  yit;lding 
sugar  bjr  a  simple  ilecompofiitioii,  it  is  quite  possible  that  the 
sugar  found  b_v  these  observers  was,  either  partly  or  wliolly,  an 
eduet  of  the  iinalysist  and  not  a  preexisting  eonstituent  of  the 
urine.  This  much  is  certain,  that  healthy  urines  and  the  vast 
uttyority  of  mnrhiil  urines,  do  tu>t  contain  sugar  in  quantity 
capable  of  being  detected  b^'  ordinary  direct  toiiting.  At  the 
same  time  it  is  probublt;  tbut  uiinulu  lra(.-es  of  sugar,  as  of  nearly 
every  oilier  subt^lanee  dii^ddlved  in  tJie  blood,  exist  in  the  urine. 
These  traces,  however,  granting  them  to  exist,  have  no  clinical 
ngnitieanoo  whatsoever.  AVhun  sugar  is  present  in  quantity 
sufiieient  to  interest  the  medical  practitioner,  it  is  detectable 
witii  certainty  by  direct  testing;  and  conversely  when  direct 
te-sting  reveals  the  presence  of  sugar,  it  is  invariably  a  grave 
pathological  sign,  and  not  a  matter  of  mere  physiological  curi- 
osity. In  the  Ibltuwing  observatioiie  I  have  solely  lu  view  sugar 
in  these  sensililc  proportinns. 

Tests  for  Suoar  is  Urine.  (Qualitativk  Tkstino.) — Fre- 
([uent  i]ii»lakc!>  aru  conimiiiud  in  rugurd  tu  the  prt!.'44.'ncc  or 
absence  of  sugar  in  urine,  not  only  bv  physicians  and  surgeons, 
but  even  by  pi-ofespetl  eheniisli!.  ^fo^e  than  once,  specimens 
have  been  brought  to  me  with  the  statement  that  an  analytic 
chemist  had  found  a  snmll  quantity  of  sugar,  but  in  which  no 
sugar  really  existed — certain  liillat-ious  appearances,  to  which  I 
shall  presently  refer,  having  been  mistaken  for  genuine  evi- 
dence. Without  proper  precautions,  sugar  testing,  like  all  other 
testing,  is  open  to  fallacicB;  but  with  moderate  caro  and  ohserv- 
BHce  of  a  few  fixed  roles,  the  detection  of  sugar  is  a  matter  of 
the  most  perfect  certainty  and  of  exquisite  delicacy.  Before 
proceeding  to  describe  the  tttsf  means  for  this  purpose,  1  will 
say  a  word  about  lliusu  tests  which  arc  in  common  use,  but 
wfiicli  are  either  unreliable  or  insufficiently  delicate — namely, 
Moore's  test,  and  the  fermentation  test. 

1.  B*illin<}  with  Luiuor  PoUisi^m^M'Kirf: s  Tesl). — When  urine  con- 
taining sugar  is  boiled  with  an  equal  bulk  of  liquor  potassie,  the 

'  Imui"!]'  hM  piiinl«d  out  xant  fitUad**  in  Uruckv'ii  pr»ctt«*.  Bv  oonudora 
thnl  the  tifVKler  p»rt  "f  the  »iiirur  oblnmt^l  b,v  Bnjcktt  did  nut  prcexUt  In  the  urinu, 
bill  WAS  dorived  (roin  lomc  other  (Nin^tiuiint  (Inlion)  hy  the  rftH>;«nUi  4:inpli>jr<.'<l. 
Imiiiiff  c-u(H'luile«  that  mitiuiv  tntcr^i  'ir  »<>gKr  iln  uxint  fVniui'nily,  but  hv  no 
in««f)«cvnsiiinity  in  heNlthy  ufine,  (MciMrierV  IJ-richi  i»  Hcnifl  nnd  Pfci.fcr's 
ZclUi^h  fur  l^il.  p.  323.)  In  Hpiicf!  Jolr;*  prrHNt<*  tijl|>liiiratU-d  liydr><.^L-ii  wni 
•iDpl<<\"d  inst-'it'l  "f  I'lnlic  nvid  ;  ^-ui  fvi-ti  wilh  llns  iiiridilifutton,  tho  urine  wuuld 
be  rrndfri-d  nrnd,  iind  tli«r«  wunld  l>c  ^n-itt  prutuilnliiv  cl'  t\\f.M  tifin^  prtvliic^d 
fViNii  iiidicur)  tluriii)£  ibo  I'^ng  pruce>«  of  uvwjxmtiun  <>r  iIib  large  ijuiintiU«i 
(1000  ev  )  vt  iiriiw  u^mI. 

>  Joiimiit  or  thf  Chemical  Sool«t)r,  I8fi2,  p.  TL 
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mixture  darkens,  and  eventualli,-  nssumoa  &  brandy-browu  color. 
From  ite  eae-y  applicaiion,  tliis  test,  as  a  preli miliary  stop,  and 
for  negative  evidence,  is  of  great  oonvonience.  It  liaa,  ho\yevcr, 
two  I'aulte — {(i)  it  is  wartiiug  in  di:lifacy,anil  (6)  it  is  liable  to  a 
notable  fallftt.y.  Moore's  test  does  not  answer  clearly  until  the 
proportion  uf  augur  rises  to  about  0.3  yer  cent.,  or  one  ^ain 
and  a  half  to  the  ounce.  Uy-and-bv  we  Bhall  come  to  a  teat  twdce 
times  more  delicate  tlian  thia. 

Again,  all  high -colored  urines  of  high  density  bcconia  darker 
when  boilcil  with  liquor  potassjo,  ahhnugh  free  from  sugar ;  and 
albuminous  urines,  even  when  not  high-colored,  darken  sensibly 
under  the  same  treatment.  This  occnrs  with  perfectly  fresh 
liquor  potassa? ;  hut  if  the  teat  have  licen  kept  in  ordinary  white- 
glass  bottles,  it  very  speedily  be^roTnes  impregnated  with  lead, 
which  it  attracts  from  the  glass,  and  this  oners  an  additional 
source  of  error.  The  liquor  potaS8«e  kept  in  the  wards  of  the 
Koyal  Intirmary  was  found  liirgely  impregnated  with  load, 
ultliough  it  had  not  been  in  use  rdorc  than  about  six  weeks. 
Liquor  poUi88»  thus  vitiated,  when  boiled  with  certain  urines, 
turriB  iliein  of  a  dark  porter-brown  color.  This  is  Rotnething 
quite  different  from  the  slight  deepening  of  the  tint  which  has 
Just  been  alluded  to,  and  it  only  occurs  in  aihuminous  urines, and 
not  even  in  all  of  ihesu.  Iti  acute  Rright's  disease,  especially 
when  there  was  blood  in  the  urine,  or  when  the  albumen  was 
abundant  and  associated  with  free  dischai^  of  renal  enithcUum, 
the  change  of  color  was  most  intouae  ;  and  in  one  sucli  case  the 
existence  of  svigar  had  been  inferred  therefi-oni,  and  announced 
to  the  patient  and  bin  friends,  by  the  medical  attendant  Whore 
tho  proportion  of  albumen  was  small,  and  renal  desquamation 
slight,  the  lead-tainted  liquor  potaBsa;  did  not  produce  so  marked 
an  effect.  In  such  urines  a  slight  darkening  of  color  only 
ensned,  much  to  the  same  degree  as  occurred  with  fresh  linnor 
potasaie.  It  was  never  foun<i  that  liquor  potasso!  containing  lead 
produced  a  dark  brown  culorulion  with  non-albuininuus  urines, 

Srovidcd,  of  course,  that  ihey  were  engar  free.     The  usual  slight 
eepening  of  the  tint  took  place,  but  not  anything  conspicuously 
greater  than  with  fresh  and  pure  liquor  potastw. 

2.  llxe  FerinentnCuiu  Test. — When  saccharine  urine  is  mixed 
with  yeast  and  kept  in  a  wurui  place,  it  speedily  ferments  with 
tho  prodnctiim  of  alcohol  and  evolution  of  carbonic  aeid  ;  and 
as  no  other  substance  is  capable  of  undergoing  this  trnnsfornia- 
Uou.  the  occurrence  of  formoulation  with  yeast  is  cerluin  proof 
of  the  presence  of  sugar. 

Apjdied  to  ordinan'  diabetic  urine,  ferment»tiou  affords  V017 
clear  indications.  The  most  convenient  and  elegant  way  of 
applying  it  is  the  following:  A  few  crumbs  of  German  voost 
arc  put  into  the  bottom  of  a  test-tube;  this  is  then  tilled  up  Cu 
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the  brim  with  tlit;  suspceteil  urine,  eovered  with  an  evai>oratii(g 
diah  or  saiictir,  imd  thvn  iiiverteJ.  The  dish  aiul  invc-rted  tube 
aro  now  !<ct  usiile  in  u  warm  [ilui-e — Aay  uii  the  inaiitL'l-pititie. 
The  urine  soon  begins  to  ferment,  gas  collects  in  the  top  of  the 
inverted  tube  aad  expels  a  portion  of  the  urine;  and  if  eugar 
he  aliandant,  the  gnH  accumulates  in  such  quantities  that  nil  the 
«rin«  \»  driven  out  before  it-  There  is  a  precaution,  liowever, 
to  be  observed.  Some  specimens  of  vt-aet  pporitancously  evolve 
hubbies  of  gaa  :  it  is  therefore  (hisiniblc,  whcro  the  indication  is 
doubtful,  to  perform  a  purullel  t^xpt^rimvnt  with  the  i^aiue  yeast 
mixed  with  simple  water,  so  that  the  amount  of  gas  spontaneously 
yielded  by  it  may  be  a«:ertained.  German  yeast  is  exceedingly 
convenient  for  fermentation  experiments,  and  it  hua  now  come 
into  isucli  common  use  that  a  pennyworth  may  be  purchased  in 
almost  any  baker's  shop. 

There  are  iwo  drawbacks  to  the  clinical  application  of  this 
test — {a)  it  taiccs  Aomc  hours  for  its  nccomplishmcnt,  and  {h)  it 
does  not  sultice  fur  the  discovery  of  minute  ijuantitics.  Urine 
iB  capable  of  absorbing  somewhere  about  its  own  biilkofcar- 
boutu  acid,  so  that,  unless  the  amount  evolved  be  greater  than 
tills,  there  will  be  no  accumulation  of  gas  in  the  top  of  the  tube, 
and  consequently  no  visible  si^n  of  fermentation.  According 
to  my  ex[H*rieuce,  urine  containmg  0.5  per  cent.,  or  two  gruius 
and  a  half  lo  the  ounce  and  under,  yiohl  no  sign  to  the  fornien- 
tation  test.  Fermentation  is  therelure  a  considerably  less  sen- 
sitive method  of  mugar-tcsting  than  Moore's  plun  of  boiling  with 
liquor  potnssre. 

Tbero  is,  however,  another  manner  of  applying  fermcntatiou 
to  the  detection  of  sugar,  which  is  much  simpler  and  even  more 
delicate  than  the  foi-egoing  —  namely,  by  comparison  of  the 
speciJic  gravity  of  the  suspcclcd  urine  before  and  nfter  fermenta- 
tion. This  prorecding  will  be  examined  more  in  detail  under 
tbe  head  of  quantitative  teitting;  but  I  may  here  observe  that 
considerably  Icsa  sugar  than  one  percent,  may  be  detected  by 
tbe  lowering  of  the  (lensity  after  fermentation. 

3.  lieduction  Tcfia. — The  action  of  grape-sugnr  on  a  number 
of  mctallio  salts  in  alkaline  solution  is  attended  by  a  rodnotion 
of  tlio  oxides  which  they  conlaiu  to  a  lower  degree  of  oxidation, 
or  to  the  metallic  state.  A  similar  reducing  uctinn  has  the  efl'ect 
of  changing  the  color  of  several  organic  solutions.  Accord- 
ingly some  of  llie^e  culwlances  aru  resorted  to  as  valuable  sugar 
teMB,  both  qualitative  and  quantitative. 

The  metallic  salts  best  adapted  for  this  purpose  are  tboso  of 
copper,  bismuth,  silver,  chromium,  mercury,  and  tin;  but  on 
the  uxide  of  copftor  is  the  most  univei-^ally  known,  and  with 
proper  precautions  tlio  most  striking  and  sensitive,  I  shall  here 
conlinc  niy  remarks  solely  to  it. 
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Tbe  ordinary  mode  of  ueing  the  copper,  or,  as  it  is  called, 
JVommer's  test,  ia  to  add  a  drop  or  two  of  a  Bolution  of  sulphate 
of  copper  to  The  suspected  urine  in  a  test-tube.  I..iquor  potaasf? 
is  tlieu  uUtte<l  in  excess,  and  the  mixture  Untied.  If  the  propter 
proportions  have  been  observed,  a  red  de|>0!(it  of  suboxide  of 
cupper  falls  when  sugar  is  present.  Applied  in  this  rough  way 
the  operation  of  the  test  is  very  uusaiif-tftL'tory.  If  the  clipper 
be  in  excess,  a  quantity  of  the  protoxide  remains  nndissolved 
aud  causes  confusion.  The  liquor  jtotassic  likewise  obscures 
the  result  by  producinjf  an  intense  dark-brown  color  if  sugar  be 
abundant,  and  the  boiling  continued  beyond  a  fo^  seconds.  lu 
cousequcnee  of  theso  and  other  objections,  Tromnier's  test  is 
regardwl  with  very  little  favor  by  many  practitioners,  who  rely 
in  preference  on  the  easy  and  reauv,  though  less  delicate,  method 
of  boiling  with  liiiuor  potas(?a>.  But  all  the  uncertainty  attend- 
ing the  employment  of  the  copper  test  arises  from  a  faulty 
application,  and  not  from  inherent  imperfection.  When  skil- 
fully used,  it  possesses  a  delicacy  and  certainty  that  render  all 
other  reagents  superfluous. 

The  tin^t  necessity  is  to  abandon  the  rough  method  above 
sketched,  and  to  prepare  befi^rthand  a  test  aolation  which 
shall  combine  the  copper  and  the  alkali  in  due  proportion. 
This  is  accompliehen  by  dissolving  sulphate  of  copper  in 
strong  liquor  soda)  with  the  aid  of  tartrate  of  potash.  The 
exact  formnla  for  this  solution  (Fehling's  standard  copper 
solution)  will  be  given  hereafter. 

Having  prepareii  the  test  fluid,  it  is  emplovod  in  the  follow- 
ing manner:  Kill  a  tc^t-tubc  to  the  depth  ot  three-quarters  of 
an  inch  or  so  with  the  copper  solution;  beat  until  it  begins  to 
boil,  and  then  add  a  drop  or  two  of  (he  suspected  urine.  If  it 
bo  ordinary  diabetic  urine,  the  mixture,  after  an  interval  of  a 
few  seconds,  will  turn  suddtnly  of  an  intense  opaque-vellow 
color,  and  in  a  short  time  an  abundant  yellow  or  red  sediment 
falls  to  the  bottom.  It',  however,  tlio  quantity  o(  supir  present 
be  amall,  the  suftpeetcd  urine  is  added  more  frcclv.  fnii  not  hetfomi 
a  volume  e^ual  to  that  of  (he  test  employed.  In  this  Wtter  case  it  is 
necessary  to  raise  the  mixture  once  more  to  the  boiling-point. 
It  is  then  iillowcd  to  cool  Bluwly.  If  no  suboxide  has  been 
thrown  down  when  it  has  become  cold,  then  the  urine  may 
with  certainty  be  pronounced  sugar-free. 

The  points  of  importance  in  ibis  proceeding  are :  (a)  to  boil  the 
test  linil,  and  not  tlie  urine  :  and  [b)  to  use  an  excess  of  the  test. 

The  first  iwint  is  of  importance,  because  the  test-solution  is 
«pt  to  deteriorate  by  keeping,  unless  preserved  hermetically 
sealed  from  the  air.  When  deteriorated  by  expoi^iire  to  the 
almospbere,  a  deposit  of  9ul>oxidp  takes  place  from  it  on  simple 
boiling,     iioiling  the  test,  therefore,  ie  a  trial  of  ita  perfection. 


If  it  remain  clear  for  a  minute  or  two  after  ebullition,  the  solu- 
tion is  in  order,  and  tbi;  tt'sting  luiiy  be  procuuded  with ;  but 
if  the  solution  become  tkiinewliat  opiique,  and  ii  red  deposit 
]>rc8cntl3'  fall  from  it,  this  duposit  must  bo  firat  tilturod  I'roni 
the  clear  flui<l,  whiL-h  is  thereby  again  rendered  tit  for  use;  or 
— which  is,  iiideed,  the  better  plan — a  freali  supply  of  the  test 
is  prepared.  Tho  deterioration  here  apoken  of  arises  from  the 
conversion  of  a  portion  of  tlio  tartiiric  acid  into  rucemic  acid, 
which,  equally  with  sugar,  haa  »  reducing  power  un  the  oxide 
of  copper,  and,  when  j>resent,  of  courne  corrupts  the  analvBJB. 

The  necessity  for  U5ting  an  excess  of  the  test  applies  equally  to 
an  ordinary  diabetic  urine,  as  well  as  to  one  which  contains 
only  a  anmll  proportion  of  sugar,  and  haa  a  c<impoaition  ap- 
proaching the  natural  standard:  but  as  the  reaaun  tor  employing' 
HO  excess  'm  not  the  same  in  the  two  instances,  and  as  there  arc 
important  diflerences  in  the  operation  of  the  ten  in  the  two 
clashes  of  urine,  1  hIihII  call  attention  to  theni  heparately. 

(a)  Methwl  'if  Titsiiug  OfiUnrtry  JJiabetic  Urine. — ^I'ractically,  the  _ 
urine  of  a  diabetic  patient,  where  the  disease  is  in  full  career,! 
may  be  regarded  as  u  solution  of  gmpc-sugar  in  simple  water. 
The  natural  constituents  arc  in  such  small  proportion,  owing  to 
the  increased  llow,  that  they  do  not  sensibly  interfere  with  tlie 
operation  of  iho  test. 

If,  al^er  the  test  haa  been  heated  to  ebullition,  one  drop  ofS 
diabetic  uriiie  be  added,  the  reaction  occurs  almost  instuntano- " 
ously,  and  the  suboxide  fella  of  a  brick-i-ed  color  at  once ;  but 
if  several  drops  of  the  same  urine  bo  added,  the  precipitate  is  a 
rich  yellow.  This  ditference  in  color  is  merely  a  queslion  of 
excess  or  deficiency  of  tlie  test.  When  the  copper  exceeds  the 
sugar,  and  tlie  solution  sCill  retains  its  blue  color,  the  suboxide 
tiilTs  re<I ;  hut  if  the  sugar  exceed  the  copper,  and  the  blue  color 
have  disappcHret),  the  suboxide  falls  yellow. 

The  common  uichIu  of  proceeding — that  is.  boiling  the  urine 
first,  and  thou  adding  the  reagent — is  very  objectionable,  inuti- 
much  as  it  may  betray  the  operator  into  a  too  sparing  use  of  tiio 
test,  and  thereby  email  u  failure  of  the  reaction.    If  the  sugar  ■ 
preponderate  greatly  over  the  copper,  ho  precipiialioH  whatever^ 
twuof,  becautie  the  excess  of  sugar  dissolves  the  suboxide,  and 
forms  with  it  a  transparent  yellow  guiuliou.     This  statement 
may  be  reutiily  veritied  by  boiling  t<ntno  dialtelic  urine  in  a  test- 
tube,  ond   then  dmpping  in  the  test-solution.      The  first  few 
drops  occasion  a  dense,  muddy,  yellow  opacity  in  the  topmost^ 
layer;   hut  when   the  tube  is  shaken  the  precipitate  is  redis-fl 
solved.     On   adding  more  ot"  the  test,  however,  the  opacity 
becomee  permanent,  and  an  abundant  deposit  prcMintly  sub- 
sides. 
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[If)  Method  of  Testing  where  the  Quantity/  of  Sugar  is  Small  and  the 
Ifatiiral  QmMUuents  Approxhtiale  their  usual  Proporthns, — The 
diflcoverv  of  sugar  in  such  a  iirino  ift  much  moro  difficult  than 
in  the  former  C4ise.  The  oniiiiary  iiif;rtMli«iit8  of  the  urin*; — 
ucea,  nric  acid,  pigmeniflry  iinil  other  extractives,  the  alkaline 
and  earthy  salt* — seriously  affect  the  delicacy  of  the  test.  If 
^rapc-eugar  he  dissolved  in  siniplo  water,  such  is  the  seusitivencw 
**i  the  reaction  that  one  ^rain  in  ten  pinta  yields  a  purceplihle 
ilepoait;  but  when  dissolved  in  urine,  a  consiilcruhly  larger 
*)nantity  nmy  he  present  and  the  tost  fail  to  reveal  itt*  existence. 
>'uverthelesf,  enuugli  of  delicacy  remains  to  saliffv  all  the  re* 
quirenieuts  of  clinical  research.  A  still  greater  delicacy  can  be 
imparted  to  the  tcot  by  the  method  suggested  by  Seegen  ("  Brit. 
Med.  Journ.,"  1872,  i".  469).  The  urine  is  filtered  repcatwlly 
through  animal  charcoal  until  it  i«  c<im]>letclv  colorless — a  little 
diMilk'd  wuter  i^  then  passed  through  the  lilter,  and  to  this  water 
the  test  is  applied  in  the  usual  way.  An  exceedingly  minute 
trace  of  sugar  (0.01  per  cent.)  can  be  detected  by  this  procedure. 

Urine  ot  the  kind  hei'e  considered — with  a  minute  propor- 
tion of  sugar,  and  the  ordinary  ingredients  almost  natural — is 
met  with  in  the  early  stage  ot*  diabetes,  before  the  disease  lias 
acquired  its  full  developinenL;  also  in  convalescence  from  the 
Icag  severe  forms:  and  not  unfreuuentiv  toward-^  the  fatal  close 
of  the  complaint.  Kven  in  well-marked  diabetes  there  are 
conditions  under  which  the  urine  toniporarily  returns  nearly  to 
its  natural  state.  These  are:  ab«t)iience  froiu  t>accharine  and 
nuiylaccous  (bod. and,  fl/'/r^fT*.  jihstiuonce  from  all  tood;  accord- 
ingly, the  morning  urine,  aOcr  the  prolonged  fast  of  the  night, 
may,  in  the  lees  severe  cases,  be  found  ahnoet  sugar-free.  A 
like  effect  follows  the  advent  of  an  intci-current  inllammation, 
as  of  the  lungs  or  lining  membrane  of  the  ho\vel8. 

In  testing  for  su&par  in  urines  of  this  description  certain  pre- 
cautions arc  rigidh'  demanded,  otherwise  considerable  quan- 
tities of  sugar  may  be  wholly  overlooked.  The  most  important 
of  these  is  to  use  a  great  excess  of  the  test.  When  the  copper 
solution  is  added  (irop  by  drop  to  healthy  urine,  at  a  boiling 
heat,  the  blue  color  is  immediately  discharged,  although  not 
a  particle  of  sugar  be  present,  and  the  urine  assumes  a  deep 
amber  tint.  The  degree  to  which  urinea  uxercide  this  decolor- 
izing property  variety  with  their  strength — that  is.  with  their 
concentration.  A  dense  urine  ^sugar-free)  will  discharge  the 
color  from  nearly  its  own  bulk  ol^  Pehling^s  standard  &<dution; 
but  even  the  most  dilute  natural  urines — those  that  are  almost 
colorless — have  a  very  considei-able  power  this  way.  Whatever 
be  the  nature  of  the  t ran sfornui lion  here  involved,  it  is  certain 
that  when  the  color  of  the  test  has  been  thus  discharged,  the 
copper  it  contains  is  no  longer  capable  of  being  precipitated  by 
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any  supar  that  nuiy  he  present  in  the  urine;  ami  the  i^uhnxide 
is  not  thrown  down  until  such  an  nmonnt  of  the  «ohuion  hoA 
been  added  that  tliu  niixtiire  retains  a  distinctly  ^reen  tint  aUer 
being  raistd  to  the  hoiling-point.  To  secure  an  excess  of  the 
test,  the  most  certain  method  is  to  beat  the  solution  tirst,  as 
already  reuonnnerichid,  and  tu  add  the  suspected  urine  aller- 
wartift.  Another  advantage  is  secured  by  this  proceeding.  When 
tbe  fiuspected  urine  eontuins  u  considerable  auantity  of  earthy 
phosphaica,  the  precipitation  of  these  by  the  alkali  of  the  teat  is 
apt  to  cause  embarraastnent  The  phottpbateB  fall  in  light,  dirty- 
white  tlocculi,  which  niijrht  be  nnstaken  bv  the  unwary  lor  & 
deposit  at  Rnboxide.  When  the  test  and  urine  arc  mixed 
toiretlier  before  applvinjf  heat,  or  the  test  is  added  to  the  boiliuiff 
urine,  the  earthy  phosphates  fall  in  uueli  fine  tlakei^  that  the 
traoepareucy  of  the  mixture  is  impaii'cd;  but  if  the  urine  be 
added  to  the  boiling  teat,  the  mixture  retains  its  translucency 
from  the  phosphates  being  thrown  down  in  denser  mosses;  and 
.  by  boldine  the  tube  between  the  eye  and  the  light,  the  flakee 
are  eeen  tioatiug  in  a  clear,  bhiish-green  medium. 

In  the  class  of  saccharine  urines  now  under  conaideratioii, 
the  suboxide  is  alwaya  precinitated  yellow,  never  red.  The 
operotimi  of  the  test  is  ex<reedinglv  distinctive,  and  takett  place 
aa  follows:  The  copper  solution  liaving  been  heated  to  ebul- 
lition, and  something  Ighh  than  an  cqaal  bulk  of  the  suspected 
urine  having  been  added,  the  mixture  i*  again  raised  to  the 
boiling-point.  Tt  then  changes  to  an  intense  opai^uo  yellowish- 
green,  and  slowly  a  hrtght-yellow  deposit  subsides.  If  the 
urine  coutaina  less  than  half  a  grain  per  cent,  of  t!ugar,  the  pre- 
cipitation docs  nut  take  place  immediately,  but  uccui'S  as  the 
liquid  cools— in  five,  ton.  or  twenty  minutes,  and  the  manner 
of  the  change  is  peculiar.  FirM.  ihe  mixture  loses  its  traus- 
|»arency,  and  passes  from  a  clear  olive-green  to  a  light  greenish 
opacitv,  looking  juet  as  if  some  drop*  of  milk  had  laflen  into 
the  tube.  Tliis  green  milky  appearance  is  quite  characteristio 
of  sngar.  Hy  this  proceeding  ono-tenth  of  a  grain  per  fluid- 
ounce,  or  lea^  than  one-fortieth  of  a  grain  per  cent.,  can  with 
certainty  be  dett't-ted,  and  any  quantity  below  this  hafl  no 
pathological  signiliration.  and  U  a  malter  of  only  physiological 
interest. 

Some  of  the  natural  urinary  ingredients,  and  especially  uric 
acid,  have  been  stated  to  po«!ieAs  the  power  of  reducing  tbe 
oxide  of  copper  to  a  state  of  sulfoxide,  and  of  becoming  thereby 
the  source  of  a  notable  fallacy  in  using  this  teat  tor  the  detec- 
tion of  sugar,  lu  pnietice,  however,  no  fear  need  be  enter- 
tained on  this  score;  I  have  over  and  over  again  treated  urines 
containing  an  excess  of  uric  acid,  and  even  urine;?  thick  with 
the  amorphous  urate  deposit,  with  the  test-sututiou  at  a  boiling 
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heat,  but  have  never  obtained  the  least  reacmblancc  to  the  sugar 
reaction.'  It  is,  however,  to  be  bonio  in  uiiud.  that  if  urmc* 
be  boiled  with  the  test /or  a  consUierablc  time,  a  reiUliBh  deposit 
falU,  and  the  mixture  assumes  a  muddy,  dirl_y  fawn  appearance, 
although  no  t^ngar  be  present.  This  reddish  dt-posit  appears  to 
consist  of  the  earthy  phosphates  tinged  red  by  some  of  the  a'jb- 
oxide,  reduced,  perhaps,  through  the  instrumentality  of  uric  acid. 
But  this  reddisli  deposit  la  onbj  produced  after  pr'Aonged  boiling, 
and  prolonged  boiling  is  of  all  things  the  most  to  W  avoided, 
because  tbu  most  utterly  useless,  in  performing  the  test.  If 
ainiply  raising  tbc  fluid  to  the  boiling-point,  and  then  allowing 
it  to  cool  in  a  warm  place,  as  in  a  jug  of  hot  water  or  on  the 
hob,  fail  to  yield  an  indication  of  s'ugar,  no  amount  of  boiling 
will  develop  a  trnBtworthy  reaction. 

To  recapitulate,  tlie  best  method  of  detecting  sugar  in  urine 
is  as  follows:  Pour  some  of  the  preimrcd  tcsi-liquid  into  a  nar- 
row test-tube  to  tlie  depth  of  tliree-quarters  of  an  inch;  heat 
until  it  be^ns  to  boil.:  then  add  two  or  three  dropi^  of  the  sua- 
pected  nrme.  If  the  sugar  be  abundant,  a  thick  yellowish 
opacity  and  deposit  of  yellow  suboxide  are  produced  (aud  ihia 
changes  to  a  l>rick-rcd  at  once  If  the  blue  color  of  the  teat  remain 
dominant).  If  no  sul-Ii  reactinn  ensue,  go  on  a<lding  the  urine 
until  a  bulk  nearly  uoual  to  tin*  test  employed  liaK  been  poured 
in;  heat  again  to  ebnllition;  and,  no  change  occurring,  set  aside 
without  further  boiling.  If  no  milkinesa  is  produced  as  tiie 
mixture  cools,  the  urine  may  be  conSdently  prnnonnced  free 
from  sugar,  for  no  quantity  above  a  fortieth  of  a  grain  per  cent. 
Clin  escape  Huch  a  search,  an<l  any  quantity  below  that  is  devoid 
of  clinical  signilicance. 

Febling's  lest  may  be  rendered  portable  by  compreBsiDg  the 
solid  ingi-edienlft  into  pielleis  as  suggested  by  Dr.  I'avy,' or  by 
enclosing  the  fluid  in  glass  capsules  [Dr.  Raltc").  In  these  ways 
the  liability  of  the  test  is  also  permanently  insured. 

Tlir'  Indi^Q-camdne  Test. — W  a  solution  of  indigo-carmine 
(sulph.indigolate  of  soda)  be  rendered  alkaline  by  curbi*na1e  of 
»oda  and  boiled  with  a  small  quantity  of  grajio  sugar,  the  indigo- 
blue  becomes  reduced  to  indigo-whire,  whuh  causes  the  blue 
solution  to  assume  a  yellow  color.  This  test,  originally  intro- 
duced by  Mulder,  has  been  recently  recommended  by  Dr.  Oliver,' 
who  makes  useof  it  in  the  converiient  form  of  test-papers.  Two 
test-paper?,  one  saturated  with  indigo-carmine,  and  the  nthcr 

>  H>g«n  and  Blollm'  b»Te  found  thai  urine  JVre  ttom  tuicar  msy  ahow  fwva 
O.illH'  lu  0.87  per  onl.  of  rnliicing  ug4>tit*.  Sm  LNn»t,  1879,  I.  p.  MIS;  olto 
Piiiger'B  Arvttiv,  Bd.  ivl.  S.  -307. 

»  Luicrt.  !»«».  i,  p.  172.  ThcM  "pell««"  mny  1m  Mbtainwl  fwm  W.  T. 
Cooper,  cbemi»t,  'M  0\U<rA  bUrel,  Lxndon. 

•  Lancvt,  ISdO,  ii.  p.  102.  •  Bwliido  TJrir.o  TnUng,  16M. 
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witli  carhonate  n(  soda,  arc  diwolvcd  in  a  small  quantity  of 
water,  the  result  beiii^  u  clear,  blue  eolutioii.  To  this,  one  drop 
of  the  suspected  urine  ia  added,  and  lUe  Tiiixtnre  Iwilerl.  when, 
it  sugar  be  pi-csent,  the  blue  color  will  suceessivciv  give 
place  til  reddish-vinlct,  difterent  shades  of  red.  and  tinuliy  to  ii 
pHle  yellow  tint.  On  standing,  the  solution  reabsorbe  oxj-gen 
from  the  air,  and  gradually  returns  to  iU  original  hue.  In  Dr. 
Oliver'rt  hands,  this  test  haa  proved  not  only  more  convenient, 
tut  more  delicate  than  Feliliu^'e. 

The  Pitrrif  Acid  Tfft. — \Vh«n  a  solution  of  pieric  acid  is  lioiled 
with  grape-sngar,  in  the  presence  of  liquor  potassip,  the  yellow 
picriu  acid  is  reduced  to  picramic  uciu.  which  has  a  deep  red 
color.  Dr.  G.  Johnaon'  has  iiitroducetl  this  reaction  us  u  test 
for  diabetic  sugar  in  urine;  but  the  method  of  applying  the 
test  will  be  more  fully  diacuesod,  when  considering  its  upplicA- 
tion  to  quantitative  analysis. 

ESTIXATION    OF    THE   QU.XNTITY    OP  SUGAR    IN    U&INE.       (QOaK- 

TiTATiVB  Testiko.) — In  early  times  medical  men  judged  of  the 
quantity  of  sugar  in  diabetic  urine  by  the  amount  of  syrup 
yielded  on  evaporation.  This  was  a  verv  ru<le  ae  well  as  trouble- 
some proceeding.  A  nmcli  readier  and  not  less  precise  method 
was  to  calculate  the  sugar  from  the  specific  gravity.  Dr.  Henry 
drew  up  a  tabic,  which  Prout  afterward  extended  and  improved, 
showing  at  a  glance  bow  much  solid  matter  per  pint  was  con- 
tained 111  urines  at  different  densities.  When  the  urine  voided 
amounts  to  several  quarts  a  day,  and  the  natural  urinary  ingredi- 
ents have  sunk  to  a  very  low  proportion,  the  secretion  resembles 
n  solution  of  grape-sugar  in  ])ure  water.  In  this  condition  the 
density  is  a  moderately  accurate  measure  of  the  quantity  of 
sugar;  hut  it  is  still  far  from  absolute  correctness^  as  may  be 
judged  from  the  following  table,  drawn  up  from  a  number  of  my 

Taulk  thinnug  (A*  nn«rftn>i  relation  of  tkt  tpeeifir.  ^rnn'fy  (a  thr.  proportion  uf 

ntyar  tcltrrt  the  ttaitji/tt^r  of  HriHt  taurjnt  Ur.tvteu  nine  and  thirfern  pint», 

^xlflf  cratlli  R"([«  I*!  Isiiii'rkl  fiat. 

lOli'i .         .     8~-^Kraitic. 

IIMR  B72       " 

IDI'.;  .     ttKS       It 

iwi      .      .  .      .   uao    " 

HMI  ^81        " 

ll)*'  'HI        " 

10.10  ...  .   (18a     " 

lIlSo                                                .          ,  K7A       •' 

1IW4                                                                                       ,          .     t[4A       It 
10S« 6»6       '• 

But  when  the  flow  of  urine  is  no  more  than  two  or  three  pints 
.a  dfty,  the  natural  ingredients  come  to  hold  wimething  like  their 

1  Albumin  nnd  ^itgiir TiwUn^.    L'<»tf'<ii.  IRM. 
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normal  proportions,  and  contribute  very  sensibly  to  raise  he 
density.  Accordingly  with  the  diminished  flow  there  is  a  very 
greatly  lessened  proportion  between  the  specific  gravity  and  the 
percentage  of  sugar.  The  annexed  table  shows  this  relation  in 
the  urines  of  the  same  patients  when  the  daily  excretion  had  been 
reduced  by  dietetic  means  to  between  two  and  three  pints. 

Table  ahovy'ing  the  legaened  and  still  more  uncertain  relation  of  the  gpeeific 
gravity  to  the  quantity  of  sugar  where  the  daily  Jhto  ranged  between  ttoo  and 
three  pinia. 

Specific  grtkTit.v.  Siiitar  per  Impprikl  plot. 

lOM 6*J''>  grains. 

\G\t 563  '■ 

1041 .-.ftl  " 

104! 4fl8  ■• 

1030 568  - 

1039 608  ■ 

lOS'.t 600  " 

108'.' 446  " 

103(1 377  ■• 

103.-. 471  -' 

1034 486  ■' 

1034 812  " 

On  comparing  these  two  tahles,  it  is  seen  that  the  density 
holds  a  much  less  constant  relation  to  the  proportion  of  sugar 
when  the  daily  flow  is  scanty  than  when  it  is  abundant.  It  is 
also  seen  that  in  the  former  case  a  given  degree  of  density 
indicates  a  much  lower  proportion  of  sugar  than  in  the  latter. 
The  mean  density  in  the  tirst  table  is  1039.3,  and  in  the  second 
nearly  the  same — 1038.6  ;  but  the  proportion  of  sugar  is  much 
greater  in  the  first,  where  it  averages  813  grains  per  pint,  than 
in  the  second,  where  it  is  only  511  grains. 

Of  the  more  accurate  processes  there  are  two  peculiarly 
eligible  for  practical  use — tlie  one  on  account  of  its  speedy  per- 
formance, and  the  other  on  account  nf  its  easy  application. 

1.  Volumetrhi!  Processes. — These  depend  in  principle  on  the 
fact  that  there  is  a  fixed  relation  between  the  amount  of  sugar 
present  anil  the  anionnt  of  metallic  salt  or  picric  acid  reduced 
by  its  action.  Thus,  Fehling  found  that  one  molecule  of 
grape-BLigar,  or  180  parts,  decomposed  exactly  five  molecules,  or 
1246.8  parts,  of  sulpliate  of  copper.  Accordingly  he  prepared 
a  solution  of  copper  of  standard  strengtli,  and  applied  it  to 
fluids  containing  grape-sugar;  and  the  quantity  of  these  required 
to  decompose  a  fixed  volume  of  the  standard  solution  furuished 
an  exact  measure  of  the  sugar  they  contained. 

The  solutions  which  have  been  used  for  the  estimation  of  sugar 
in  the  urine  are  those  of  sulphate  of  copper,  either  in  Fehling's 
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method,  or  iii  tlio  nioditicarion  of  it  sufcgcsteU  \>y  Dr.  Pavy, 
and  of  picric  acid,  na  a)ii)iifd  by  Dr.  (t.  .TolinBou.' 

a.  Feldina's  Methitd. — FelilinKs  itiaiuliii^l  solution  ia  prepflretl 


according  to  tliii  fullowlng  prcRTiiilion: 


S4.04  gntminw,  or   WU  graina. 
178  "  M4 


Oiytulflofiiilpliitoif Copper  . 

Nn*ilT«i  Urtratf- of  potiiib 
tjulutftttt    »f    cHutUc    kkIk    erf    Ip. 

er,  1.12  490  cem.,  or  4  Buidnuncea. 

Adii  water  to  mnk«  up  1000  cuinc  cvntinietrw  or  fi  lluictouitcu*. 


Everv  10  cb.  centtni,  corresponds  to  0.05  fframme  of  grape- 
8uear,  and  200  jrrains  to  1  grain  of  sugar.  The  apparatus  ro- 
<^uirod  for  the  performance  of  the  analysis  is  described  and 
iigurcd  at  pp.  36  and  37. 

McAe  nf  Performing  the  Analym. — MoaAure  off  200  grains  of 
the  standard  solution  in  thu  200-gruiii  tube,  pour  (liis  into  the 
flask,  and  add  about  twice  its  volume  of  water;  then  place  over 
ft  spirit-lamp  to  boil.  While  the  copper  solution  is  being  heated, 
the  urine  to  he  analyzed  should  be  diluted  with  water  to  nknown 
degree.  In  the  case  of  ordinary  dialx-tic  urines,  the  best  dilu- 
tiou  is  ouo  in  ten.  This  is  obtained  by  carefully  filling  the  6  or. 
measure  with  water  to  the  deplh  of  4.J  ounces,  and  then  adding 
aritic  «o  as  to  make  up  exaclly  h  ounces.  The  mixture  will 
then  contain  exactly  one-tvutb  of  urine.  (When  the  i|uantity 
of  sugar  in  the  urint*  is  very  small,  a  dilution  of  one  in  five,  or 
even  the  undiluted  urine,  may  be  cm])loye(l.) 

Tlie  next  stop  is  to  fill  the  biiretfe  (which  is  graduated  to 
grains)  with  the  diluted  urine  to  0.  Then  proceed  to  add  it,  iu 
successive  small  portions,  to  the  boiling  copper  solution,  until 
the  blue  color  has  entirely  disappeared.  After  each  fresh  addi- 
ti<m  from  the  burette  the  mixture  should  be  raised  to  the  boil- 
ing-point, and  then  allowed  to  stand  a  few  seconds,  so  that  the 
precipitated  copper  may  subside,  and  the  obseri'er  may  see,  by 
holding  the  flask  between  the  eye  and  the  light,  whether  tlio 
rnixture  still  retains  any  blue  color.  As  soon  as  the  blue  color 
has  disap]>i>art.'d  the  analysis  is  complete,  and  the  quantity  of 
diluted  urine  employed  may  be  read  off.  The  percentage  o( 
•ugar  in  the  urine  can  now  l>o  readily  calculated.  Suppose  125 
grains  bad  been  added  from  the  burette  j  this  represents  one- 
tenth,  or  12.5  grains,  of  undiluted  urine,  and  contains  exactly 
oa«  gniiu  of  sugar;  by  dividing  12.5  into  100,  the  percentage  of 
sugar  in  grains  la  obtained;  or^^^=8;  the  urine  contains  8 
per  cent,  of  sugar. 

If  the  metrieal  system  is  preferred,  the  process  would  be  car- 

■  Knapp'i  nictbnd.  by  which  th«  reduction  uf  cyanid*  of  mercury  to  lb<- 
metallic  *'«'•>  U  applied  br  tha  attimation  of  tiisar,  ii  not  mommendod  for 
nrina  laalinff. 
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ried  out  in  the  followins;  manner;  Into  a  burette  graduated  in 
cubic  cQutinietreit,  10  cubii:  centinietreH  of  urine  ari;  placed  iind 
diluted  to  100  cubic  ceTitiinetros.  with  water.  Place  in  the  flusk 
10  cubic  ceiitimctrca  ot'the  Fdiliiie's  solution  (representing  0.05 
gramme  of  sugar),  and  dilute  with  about  twice  iia  volume  of 
water;  then  boil  as  before.     The  amount  of  diluted  urine  re- 

Suirad  to  reduce  the  copper  in  the  Fchling's  oolution  is  tlien 
eterminod,  and  the  calculation,  made  aa  foltowe:  Suppose  that 
12  cubic  centimetres  of  the  diluted  urine  were  required:  this 
would  rei)re8eiit  1.2  cubic  centimetre  of  urine,  which  would 
contain  0.05  gramme  of  sugar.  Tlie  number  of  grammes  con- 
tained in  100  cubic  centimetres  of  urine  would  be  obtained  bj 
the  proportion : 


X  ^= 


100  X  0.05 
1.2 


==  4.16. 


To  determine  more  exactly  the  point  at  which  the  whole  of  the  copper 
has  been  reduced,  when  the  end  of  the  reaction  is  believed  to  havp  been 
reached,  a  punioii  of  the  fluid  iu  the  flaek  inaj  be  filtered.  The  filtrate 
should  be  quite  free  from  blue  color,  and  if  actdiHed  with  acetic  acid  and 
a  solution  of  potassium  ferrocynnide  ndded,  no  brown  color  should  be 
produced.  Ii,  bv  these  means,  citppcr  should  be  found  in  the  filtrate, 
sufhcicRt  urine  lias  not  been  added,  aud  the  process  uiuel  be  repeated 
from  the  beginning.  On  the  other  hand,  if  a  ffw  drnpn  of  Fehling'* 
solution  addod  to  the  filtrate  should  aire  a  deposit  of  copper  oxIHe  on 
boiling,  too  much  urine  hafi  bccD  added,  and  the  procefim  must  a^ain  be 
repeated.  For  cliniral  purposa^,  however,  the  dL^appearaiioe  of  the  blue 
color  can  be  deternuncd  by  the  eye  with  quite  .«iiffirient  exactitude. 


b.  Dr.  Paiy's  Mtthod. — Dr.  Pavy  has  introduced  a  moditica- 
tion  of  Fehliug's  metliod,  by  which  the  reduced  oxide  of  cr«p[Kjr 
ifl  retained  in  solution  b}'  ammoniii.  The  action  of  the  nugar  is 
then  chown,  not  by  precipitation  of  the  copper  orule,  but  siniply 
by  tiie  diHoharge  of  the  blue  color  of  the  solution.  The  solution 
recommended  by  Dr.  Pavy  is  compiled  as  follows : 

Cuprioculphsto 4,198  gmmaiM. 

PotMsie  sxdtc  tsitnta 20.4          •• 

Potadi  (caiMtie) 20.4            " 

StTonj;  sBMnanu  (ip.  gr.  0.9M)  ,        .        .        .  800        com. 
Water  lu  1  litn. 

Of  this  flolation  10  cubic  centimetres  are  decolorized  by  0.005 
gramme  kA'  sugar.  The  test  may  also  be  kept  either  iu  the  form 
of  pellet--)  or  enclosed  in  gla-^s  tubcjt  each  containing  10  cubic 
centimetres.  To  make  the  solution  the  tartrate  of  potash  aad 
caustic  potash  are  dissolved  together  iu  one  portion  of  the  water 
Mild  the  sulphate  of  copper  in  another  p«)rtioii.     The  solution  of 
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siilplinte  of  copper  is  llieii  poured  into  that  of  the  potash  snlts, 
and  to  this  the  nnnnouin  is  ndded,  the  wholu  being  diluted  with 
water  to  the  required  Jimomit,  The  pellets  lire  of  two  kinds — 
one  coiitaininjc;  the  tartrate  of  potash  itnd  copper  sulphuto 
together  with  anininiiinm  ehloriiic,  the  other  eoiitnining  the 
cauEitie  potash.  Tlie  two  pellets  are  dissolved  sei>arate)v  and 
the  Bolutions  mixed,  when  the  whole  will  repreBeiit  10  cubic 
centimetres  of  the  original  solution.  To  apply  the  tf*t  a  burette 
is  filled  with  the  urine  to  be  examined,  diluted  tu — preferably — 
1  part  in  20.  There  uiustt  now  be  ptaecd  in  a  (<mall  flask,  10 
cubic  centimetres  of  the  copper  solution  diluted  with  20  cubic 
continictrcB  of  water,  and  the  whole  raised  to  the  boiling-point 
The  diluted  urine  is  then  run  in  from  the  burette  drop  bj  drop, 
until  the  whole  of  the  blue  color  lias  disappeared  from  the  solu- 
tion. Tho  atuount  of  dilutcii  urine  thus  ret|uiri?d,  divided  by 
twenty,  will  give  the  number  of  cubic  centimetres  of  urine  con- 
taining' 0.005  gramme  of  sugar.  DiiriuE  the  process  air  must 
be  excluded  from  the  Haak,  for  the  colorless:  solution  of  cuprous 
oxide  in  ammonia  eoon  absorbs  oxygen,  forming  again  the  blue 
Bolution  of  cupric  oxide.  For  details  of  the  process  and  for  a 
convenient  tabic,  giving  the  amount  of  sugar  per  liWO,  cor- 
responding to  the  number  of  cubic  centimetres  of  urine  U8e<I, 
the  reatler  is  referred  to  Dr.  Pavy's  paper  in  the  "Lancet,"  1. 
p.  37fi,  1884. 

The  process  has  the  advantage  of  determining  the  end-pnint 
of  the  rcat-tion  more  easily  than  can  be  done  by  Fchling's 
method,  and  the  ammoniated  solution  is  also  moro  stable  than 
Kehling's  solution. 

c.  Johnson's  Method. — As  previously  mentioned,  this  test  de- 
{)end»  on  the  power  of  grape-sugar  to  reduce  a  yellow  solution 
of  picric  acid,  in  the  presence  of  caustic  potaAh,  to  a  red  solu- 
tion of  picraniic  acid, — the  depth  of  the  red  color  dejiending  on 
the  amount  of  sugar  present.  In  applying  the  testa  standard 
solution  of  picnirnic  acid  is  retjuireU,  with  the  color  uf  which, 
the  result  of  boiling  the  urine  with  picric  acid  and  jiotaah  may 
be  compared.  A  standard  solution  representing  the  color  pro- 
duced by  the  presence  of  (  grain  of  sugar  lo  the  ounce  of  urine, 
is  found  convenient;  bnt  siiure  the  solution  of 'picraniic  acid  is 
liable  to  change  rapidly  on  exposvire  to  light,  it  is  better  to  keep 
u^  a  standard,  a  solutitm  of  acetate  of  iron,  which,  if  made 
according  to  the  following  formula,  will  equal  in  color  the 
standard  picramic  acid  solution. 


Liq.  Terri  pcn:bk>r,  ton.  f*)!.  ffr.  l.3Sfl) 
Li<)  Hmmon  BceUl.         {»|>.  i;r.  I  017)   . 
GUoial  ncetic  wid  i(|>   j^r.  I. IMA) 

Liq.  Hnmonim  isp.  ^uvAD)   . 

Distilled  wntcr  to  4  our>c«4. 


I  ilnohm. 
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in  this  method  also,  it  is  dvBtrable  tu  dilute  tbe  urine,  before 
examining — any  to  five  or  ten  times  it«  volume.  A  drachm  of 
the  (Hlutcd  urtnc  is  then  lakcn  and  boiled  for  sixty  seconds  with 
30  mininiB  of  liq.  potas».-e  and  40  minims  of  concentrated  solu- 
tion of  picric  acid,  «ufficient  water  buino;  added  to  make  four 
drachms  of  the  t^olntion.  At  the  end  of  ilio  hoiliiig,  if  the  sohi- 
tion  it»  found  to  be  lees  than  four  drachms,  it  must  l>e  raised  to 
that  amount  by  the  addition  of  more  water.  This  {lurt  of  the 
proceB9  is  conveniently  carried  out  in  a  lone  test-tube  marked  at 
the  height  of  four  drachms.  The  deep  red  solution  must  now 
he  diUited  until  ita  color  exactly  equals  that  of  the  standard 
solution.  This  is  done  in  a  stoppered  tul>e,  tweU-e  inclies  lon^ 
and  thrcc-ouartera  of  an  inch  in  diamcti-r,  graduated  Into  lU  ancl 
100  equal  uivisions.  Attaclictl  to  tliis  tube  is  another  smaller 
tube,  containine;  the  elandurd  solution.  'A  quantity  of  the 
boiled  urine  ana  lest,  is  poured  in  a  lar^e  tube,  until  the  tenth 
division  is  reached  and  distilled  water  is  added  carefully  until 
tbe  colors  of  the  liquid  in  the  graduated  tube  and  that  in  the 
smaller  tube  arc  exactly  alike.  The  numlier  of  degrees  of  dilu- 
tion require<l  to  produce  this  is  then  read  off.  During  the  boil- 
ing the  urine  wa8  diluted  four  timen,  and  hencCf  if  it  then  just 
equalled  in  color  tbe  tent  solution  it  would  have  contained  one 
grain  of  sugar  to  the  fluid-ounce.  If  further  dilution  were  re- 
([uired  to  bring  it  to  tliis  Btaiidanl,  say  from  leu  to  thirty-five 
divisioni*,  8.5  grains  to  the  ounce  would  bo  indicated. 

I'rovious  to  the  admixture  with  the  test,  however,  the  urine 
was  diluted — say  ten  times.  Hence,  tbe  result  above  obtained 
must  L>e  multiplied  by  leii,  to  obtain  llie  number  of  grains  of 
sugar  per  ounce  of  the  original  urine. 

A  full  account  of  the  metbo<I  will  be  found  in  Dr.  Johnson's 
treatise  on  *•  Albumen  and  Sugar  Testing,"  London.  1881.  The 
apparatus  required  are  made  by  E.  Cette,  30  Brooke  Street, 
llolborn,  E.O. 

2.  Differentuil  Deiml;/  Method. — This  method  of  oittintating 
sugar  combineii,  a^  I  believe,  more  perfectly  than  any  other, 
the  twin  advantages  of  case  and  accuracy.  Ii  is  founded  on 
tbe  diminutiori  of  density  sutfured  by  saceliarine  urine  when 
fermented  with  yeast.  The  specific  gravity  of  an  ordinary 
diabetic  urine  ranges  from  1035  to  1050.  \\Tien  it  has  under- 
gone fermentation,  and  all  the  sugar  is  converted  into  alcohol 
and  carbonic  acid,  the  specific  gravity  is  found  to  have  sunk 
to  10(19,  to  10ii2,  or  even  below  1000.*^  This  falling  oft"  in  the 
density  arises  from  two  distinct  yet  necessarily  iiiisociated  caunes 
— namely,  lirel,  the  destruction  of  the  sugar,  which  was  the 
eanso  ol^  the  high  density  of  the  original  urine ;  and,  second, 
tbe  presence  of  the  generated  nlcobol  in  the  fermented  product. 
Now  the  loss  of  density  from  these  causes  mu^t  evidently  stand 
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proportional  to  cho  quantity  of  RU|rftr  originally  present  in  the 
iiriiit!,  am)  nuii>t  conswiuL'utl^v  furniiili  a  niuaaurt!  u(  ha  quautii}*. 

The  cxpcriinentnl  uatik  on  wliicli  this  method  ih  fotintlerl 
arc  fully  detiiiletl  in  u  |ia]»ei'  pnbtiBhod  by  the  author  iu  the 
*'  Memoirs  of  the  Muia-heater  Literary  mnl  PliiluBopliical 
Society"  for  180";  also  in  a  paper  in  the  •'  Eilinburgh  Montlily 
Journal  "  for  October.  18(il.  Thv  iiioiie  of  experimenting  was 
— first  to  ascertain  by  KehMng's  method  how  much  suiror  waa 
contuineil  id  it  certain  diabetic  urine.  The  urine  wits  tlien  fer- 
mented by  means  of  German  yeaat. — its  speeilic  gravity  having 
Iwen  previously  aBcertaino<l.  tn  twenty-foor  hours,  after  the 
fermentation  had  ceased,  and  the  Bcuni  had  subsiiitd,  (be  density 
was  taken  again,  and  by  subtractiagthia  froju  the  densiiy  before 
fertnentatioM,  the  *'  density  lo&t''  wa^  ascertained.  And  it  was 
fonnd  that  for  every  grain  of  sugar  contained  in  an  ounce  ot 
urine,  one  degree  of  ftpcoific  gravity  had  been  lost.  Kxperi- 
ments  were  multiplied  un  diabetic  urine:  corresponding  exiieri- 
nieiit»  made  with  uobitiona  of  sngnr  of  known  i^treiigtii  in 
healthy  non-saccharine  urine  and  in  pure  water,  and  the  issue 
of  all  was  to  eBtal)li8h  the  eonclnsion  tliat  the  number  ofdcgrcen  of 
*'  density  tost"  indii-alfd  as  many  ffntms  of  sugar  per  fiuid-otmce. 

In  the  practical  applicatiun  of  the  method,  the  ordinary  urin- 
omcter  may  l)e  used  for  taking  the  densities;  but  it  is  well  to 
choose  one  with  a  long  scale,  as  some  of  those  in  use  have  very 
Bhort  ones,  and  il  becomes  impossible  to  read  the  density  accu- 
rately. Still  further  precision  may  he  attained  by  dividing  the 
usual  scale  into  two  pnrt»  on  scpamte  inetrnmcnts.  I  have  had 
constructed  for  my  own  use  two  perfectly  corresponding  urin- 
ometerft,  on  one  of  which  the  scale  ranges  from  906  to  10*25,  and 
on  the  other  from  lOiio  to  1065,  each  instrument  covering  80 
degrees  of  density.  The  scales  are  thus  rendered  so  long,  and 
the  intervals  between  the  lines  so  great,  that  in  a  clear  urine 
the  i^pecifie  gravity  cun  be  easily  read  to  a  quarter  of  a  degree  : 
and  even  in  fermented  urine,  which  does  not  regain  its  original 
transparency,  but  continues,  nt  lenet  for  many  days,  more  or  less 
cloudy,  it  can  be  read  with  certainty  to  half  a  degree. 

Another  important  point  is  to  obviate  errors  from  variations 
of  temperature.  If  the  density  before  and  after  fermentation 
be  taken  at  widely  different  temperatures,  an  error  of  serious 
amount  may  creep  into  the  analysis.  The  best  mode  of  avoid- 
ing this  is  to  put  up  a  few  ounces  of  the  nnferrnented  urine  In 
a '•  companion  phial,"  and  to  phice  this  side  by  side  with  tliat 
set  apart  for  fermentation,  so  that,  at  whatever  temperature  the 
fermented  product  may  bo  when  its  density  is  observed,  its  un- 
changed alter  ego  stands  near  it  for  comparison  at  exactly  the 
same  tempemturc. 
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The  moat  convenient  way  of  proceeding  is  the  following: 
About  four  ounces  of  the  saccharine  urine  are  put  into  a  12- 
ourice  bottle,  and  a  lump  of  German  yeast  about  the  size  of  a 
cobnut  or  small  walnut  is  added  to  it  A  great  excess  of  yeast 
IB  used  to  liaaten  fernienlittion,  but  a  little  more  or  a  little  lees 
does  not  sensibly  affect  the  result.  The  bottle  is  then  coveivd 
with  a  nicked  cork  (whicli  permits  the  oecapc  of  the  carbonic 
acid),  and  set  aside  on  the  mantel-piece  or  other  warm  place  to 
ferment. '  Beside  it  is  placed  a  tightly  corked  4-ounce  phia! 
filled  with  the  «ame  urine  without  auy  yoHfll.  In  about  twenty- 
four  hours  the  fermentation  will  have  ceased,  and  the  iicum 
cleare*!  off  or  subsided.  The  fermented  urine  is  then  decanted 
into  a  urine-;;las8,  and  its  specitic  gravity  taken;  at  the  same 
time,  the  density  of  the  unfermented  urine  in  the  companion 
phial  is  ohaervcd.  and  the  ''dcnflilv  lost"  ascertained.  Fer- 
mentation is  gencrnlly  complete  in  about  eighteen  hours,  if  the 
locality  be  sufficiently  warm;  and  il  is  desirable  to  remove  the 
two  phials  into  a  cool  place  two  or  three  liourH  before  the  densi- 
ties are  taken,  in  order  that  they  may  attain  the  temperature  of 
the  Eiurrounding  atmosphere. 

The  two  following  examples  may  serve  as  illustrations  of  the 
method : 

I.  IL 

Uoiuily  t<cfurv  fcrnientmioti 10&8  1038 

I>cn!<il>  Bfti^r  r>!rnteniitlit>n lOM  lOlR 

D*i;rei3s  vT  detifity  iM    ....                 .49  26 


Urains  of  lugar  per  duid-Enince 


4d 


25 


If  it  be  desired  to  bring  nut  the  result  as  so  much  per  cent., 
this  is  accompli slied  by  multiplying  the  number  indicating  the 
■'density  lost"  by  the  coefficient  0.23.  Thus  in  the  tirst  of  the 
above  examples  49  •■,0.23—11.27,  and  in  the  second  2.')>.0.23= 
5.69.  which  are  the  aniount£  of  8ugar  i-es^HH^tivoly  per  100  parta. 

The  time  actually  consumed  in  determining  the  quantity  of 
sugar  in  uriub  by  this  method  does  not  exceed  four  or  five 
minutes,  but  the  result  mu.-^t  be  waited  for  until  the  succeeding 
day;  thijt  ts  its  chief  advantage.  Its  application  is  so  easy,  tliat 
a  medical  friend  in  attendance  on  a  diabetic  patient  was  able  to 
teach  the  patient*^  wife  to  make  the  analysis;  every  morning 
when  ho  came,  she  could  give  exact  information  as  to  the 
(juantity  of  sugar  excreted  on  the  previous  day. 

Dr.  Uensley'  has  investigated  the  limits  of  error  which  the 
use  of  ihii^  method  involvcit.  He  finds  that  the  rule  arrived  at 
expciiniciitally — namely,  that  one  degree  of  density  lost  in  fer- 
mentation corresponds  to  one  grain  of  sugar  per  ounce  of  urine 


'  Note  on  l>r.  Roboru's  melliixl  nftttitnntiiiKdiiibelic  mgtr.by  Philip  J.  H«ai- 
lov.  in  vol.  iii.  of  lb«St.  Bartbolumcw'i  Hoipita)  Rcporto. 
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— agrees  very  closely  with  the  theoretical  result  obtained  by 
calculation.  Dr.  Hensley  concludes  that  if  the  above  rule  be 
applied  to  the  fluid-ounce  measure  of  the  British  Pharmacopceia, 
and  sugar  be  taken  as  dry  crystal lizable  glucose  (C,H.Oj),  the 
result  obtained  is  slightly  too  large,  but  the  excess  aoove  the 
true  number  is  less  than  its  sixty-fourth  part,  that  is  to  say,  less 
than  1.6  per  cent. 

Optical  Saccharimetry. — The  property  of  glucose  of  rotating 
the  plane  of  polarization  to  the  right  has  been  taken  advantage 
of  to  estimate  the  quantity  of  sugar  in  diabetic  urine.  The  best 
instruments  for  the  purpose  are  those  of  Mitscherlich  and 
Soleil.  This  method  is  not  so  universally  applicable  as  the 
preceding;  and  the  price  of  the  instruments,  together  with  the 
delicacy  required  in  their  manipulation,  puts  them  almost  out  of 
reach  of  ordinary  practitioners. 

Clinical  Sigsificancb  of  Sugar  is  the  Urine. — The  presence 
of  a  large  quantity  of  sugar  in  the  urine  is  the  characteristic 
feature  of  diabetes  mellitus:  but  small  quantities  may  be  pres- 
ent in  a  variety  of  other  circumstances — as  after  eating  exces- 
sively of  amylaceous  or  saccharine  articles  of  food,  from  injury 
or  disease  of  certain  parts  of  the  nervous  system,  from  impedi- 
ments to  respiration,  etc.  This  subject,  however,  can  be  more 
conveniently  treated  in  a  future  page  {set  Physiological  Con- 
siderations relating  to  Diabetes). 


PART  II. 

I'RINARY  DISEASES-DISEASES  OF  WHICH  THE  CHIEF  CHAR- 
ACTERISTIC IS  AN  ALTERATION  OF  THE  URINE. 


CHAPTER   I. 
DIABETES  INSIPIDUS. 

Cases  characterized  by  increused  thirst  and  exceseive  dis- 
charge of  a  watery  urine  of  low  specific  gravity,  free  from  sugar 
and  albumen,  are  grouped  together  under  the  general  designa- 
tion of  diabetes  insipidus. 

The  want  of  uniformity  in  the  course  and  symptoms  of  these 
cases,  and  in  the  anatomical  changes  found  after  death,  indicate 
that  several  wholly  distinct  pathological  states  are  included 
under  this  heading. 

Attempts  have  oeen  made  to  classify  the  cases  according  to 
the  characters  of  the  urine.  Those  in  which  it  was  supposed 
that  the  urine  merely  contained  an  excessive  amount  of  water, 
without  any  alteration  of  the  total  quantity  of  solids  excreted, 
or  of  the  mutual  proportion  of  the  several  solid  ingredients  to 
each  other,  have  been  named  Polydipsia  (or  cxeeasive  thirst); 
those  in  which  it  was  supposed  that  the  solid  matters,  and 
especially  urea,  were  excreted  in  excessive  quantity,  have  been 
named  Polyuria;  and  those  in  which  it  was  supposed  that  the 
urea  and  other  solids  were  in  diminished  quantity,  have  been 
named  Anazoturia  (Willis). 

This  classification  is,  however,  valueless  in  practice:  both 
from  the  difficulty  of  assigning  a  precise  standard  of  composi- 
tion to  the  urine  under  the  various  conditions  of  existence,  and 
the  tedious  and  difficult  investigations,  extending  over  several 
days,  which  are  required  to  ascertain  the  mean  composition  of 
the  urine  in  any  particular  case. 
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The  following  account  of  diabetes  insipidus  has  been  drawn 
up  from  an  analysis  of  one  hundred  and  twenty  cases, — either 
collected  from  various  sources  or  observed  by  myself. 

Etiology. — The  liability  to  diabetes  insipidus  is  very  consid- 
erably greater  in  males  than  in  females;  of  one  hundred  cases, 
seventy-two  were  males,  and  twenty-eight  females;  the  age  of 
the  patients  at  the  time  of  invasion  ranged  from  the  extremes 
of  infancy  to  old  age;  but  the  greater  number  occurred  be- 
tween the  ages  of  five  years  and  mirty  years.  In  the  following 
table  an  analysis  is  given  of  the  ages  of  seventy  cases  at  the 
time  of  invasion. 


Infancy 

7  cases. 

From  20-.30  years  . 

.     16  cues. 

From    5-10  years , 

.     15      " 

"     30-60     "     . 

.     16     " 

"      10-20     '■     . 

.     13      " 

1      "     50-70     "     . 

4      " 

In  two,  if  not  three,  cases  the  disease  appeared  to  have  existed 
actually  from  birth. 

In  a  very  large  proportion,  no  exciting  cause  whatsoever  could 
be  assigned  for  the  disorder.  In  the  remainder,  various  cir- 
cumstances were  alleged  with  greater  or  less  probability  to 
have  been  the  exciting  causes.  These  present  considerable 
similarity  to  the  alleged  causes  of  saccharine  diabetes,  and  stand 
in  the  following  order  of  frequency: 

Cerebral  disease  {tubercle,  etc.)       .     11  ;  Previous  febrile  or  inflammatory  1       , 

lilows  on  the  head,  mid  falls  .         .       8  ,      disease j       ' 

Intemperance  .       5  .  Hereditary  influence  .         .3 

Exposure  to  cold,  and  drinking')         .  I  Muscular  effort  .         .         .         .2 

cold  fluids  while  heated       .       /  i  Exposure  to  hot  sun ,        .        .        .     1 

Mental  emotion  .         .     1 

In  several  cases  serious  organic  changes  were  found  in  the 
kidneys.  These  will  be  more  particularly  described  in  con- 
nection with  the  morbid  anatomy  of  the  disease. 

Two  cases  recorded  by  Dr.  W.  Watts  ("  Lancet,"  1848)  are 
referred  by  him  to  syphilitic  disease  and  aiiuse  of  mercury. 

Ilystei-ia,  grief,  neuralgia,  or  the  influence  of  a  nervous  con- 
stitution, arc  also  mentioned  as  determining  causes. 

In  some  of  the  traumatic  cases  the  symptoms  set  in  with 
maximum  intensity  on  the  very  day  of  the  accident;  in  others 
there  was  at  first  loss  of  consciousness;  and  the  thirst  and  diu- 
resis came  on  with  the  restoration  of  the  faculties,  or  a  few  days 
after.  In  one  case  severe  nervous  symptoms  continued  for  six 
months  af^er  a  fall,  and  the  diuresis  first  broke  out  at  the  end  of 
this  period.  In  four  of  the  traumatic  cases  the  symptoms  per- 
sisted for  between  nine  days  and  a  month,  and  then  finally  dis- 
appeared as  tlie  cerebral  symptoms  subsided;  in  two  others  the 
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disui'der  became  permanent,  and  had  already  existed  at  tbe  date 
of  the  record,  six  yeara  tii  oiiu  and  seven  ^vetirs  in  tlic  other.' 

In  the  cases  assacialed  with  cerebral  di«cnftc,  tumor  of  the 
brain  wuh  t'ouml  in  tour— urid  dut^unertttioii  uf  the  oell-elunieutB 
in  three  others.  Thcno  cas(.-.-i  will  be  noticed  more  paiticularly 
when  tlic  morbid  anatomy  of  the  disease  comes  to  be  treated  ol*. 
Ill  u  case  obBcrvcd  by  myself  {a  shopkeeper  thirty-live  years  of 
age),  the  disease  had  come  on  twenty  months  previoualv  with 
sudden,  complete,  and  permanent  loss  of  eight,  tirst  in  the  left 
eye,  and  six  months  later  in  The  right.  During  those  twenty 
uionll)»  tim  patient  hud  been  in  the  habit  nf  voiding  two  or 
tliree  gaihiriK  of  urine  daily.  He  waa  uUo  t>ubji!et  to  curious 
nervous  atlackfi,  which  recurred  at  irregular  ititer\"a!ft,  and  lasted 
from  half  an  hour  to  pcrioda  of  several  daya.  They  eonsigted 
ill  a  perversion  of  intellect,  incoherence,  irrepressible  impulse 
to  go  away  from  the  house,  treuibliug  of  th«  limbs  and  twitch- 
ing of  the  musclec.  Sometimes  the  patient  would  Fall  into  an 
cpileptitbi-m  fit,  with  loss  of  cotisciousnesa,  screaming  and  con- 
vulBions,  but  without  foaming  at  the  mouth,  or  biting  the  tongue. 
When  seen  by  nie  he  was  totally  blind,  hut  the  intellect  was 
perfect,  and  the  general  healtli — except  during  tlie  paroxysms — 
was  good.  Hi'  couhl  walk  twulvu  miles  with  vase;  and  in  the 
last  eight  months  lie  luul  gaitied  weight  to  the  extent  of  40  lbs. 
The  history  ami  general  eliuracter  of  tlie  Byniptoms  appeared  to 
point  to  the  existence  of  vesicular  para-titca  within  the  cra- 
nium. The  three  remaining  caaes  of  this  group  wvtv  childreu 
supposed  to  sutler  from  curebral  tubercle.  Tuey  all  died  iu 
ctjuvulsions. 

Of  the  five  cases  attributed  to  iutempcraiice,  the  symptoms 
came  on  in  one  of  them  on  tlie  day  at^er  a  severe  bout  of  drinlc- 
ing.  in  which  th«  patient  had  been  insensible  for  two  days. 
Not  one  of  this  group  is  reported  as  cured :  and  one  died  in  two 
months. 

Tsvo  eases  followed  exposure  to  cold;  and  two  followed 
eopious  drinking  of  cold  tliiids  while  the  skiti  was  hot  and  per- 
spiritig.  One  of  tlie  hitter,  rolate^l  liy  Vigia,  began  with  un- 
ijuenchable  thirst  and  diuresis  ou  tlie  same  day,  aud  terminated 
mtally  a  few  months  after. 

Four  cases  followed  variola,  ague,  fever,  and  iofiammatiou  of 
the  bowels;  all  ran  a  very  chronic  course,  and  lasted  from  four 
to  twenty-four  years,  with  good  preservation  of  health;  the  symp- 

'  Or.  Matthew*!  Dmiti'aii  hn*  i^nl  me  th«  no4c*  of  a  ctue  |t«4<l  iMT'irp  tin-  Kdin. 
OUt.  Soc..  June  10,  1ST4|  of  D.  Iiitipi<lu«,  in  «  woiniin  <vbu  miivnrric-x]  ni  tb« 
««vMil)i  tn^nlh.  P-'UrliTti  years  bt^fon?  she  bad  A  blow  i-f  jrn  nl  i,evorit_v  »n  ih« 
buck  of  tb«  bead.  Sb>-rth'  uitcr  thi«  -be  oUeTveU  ihnt  th"  •Innik  »  K^'^i  d^'nl  ^ 
w-'-r  -v)  lintl  a  |;r<:-<iL  lli>w  «(  urine.  Tbt«  bas  continued  «vi'r  >)no&,  lb»iigh  tlie 
|:  1  (-.ur  liL-altb.  iitiil  i*  tb>!  iiiuUier  uf  fuur  heiiltbj  «faildfen.    Thu  quantily 

■  .T-K"!  fr-mi  2«1  tn  3»  pints. 
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toms  coiiimtiric«<l  immediately  nAcT  recovery  from  the  iuttial 
conipluint. 

In  two  cases,  the  aymptoms  comnionced  immediately  after 
violent  iiiu8«ul«r  cObrt.  One  was  a  hoy  of  twelve,  who  eirained 
himself  in  pushing  a  cart-wheel  sunk  in  the  mud.  At^er  a  few 
mouths,  the  symptoms  were  subdued  by  nitrate  of  [K)tash;  but 
fMmc  mouths  later  a  relapse  uceurred,  hu<1  tlie  patierit  died  sud- 
denly, from  taking,  a»  is  alleged,  too  Inrge  a  dose  of  the  nitrate 
(P.  IVank — cited  by  Komberg).  The  second  is  a  remarkable 
case,  rclntcd  hy  .larrold,  in  I.)iineun'B  ''Annals"  for  1801,  A  girl 
of  19,  wlnju  gt>ing  down  a  flight  of  stops,  slipj-ed;  with  very 
great  exerticm  t^he  tavcd  bereclf  from  falling.  Immediately 
after  meiiorrhagia  began,  ant!  on  the  evening  of  the  same  day 
ehc  experienced  inordinate  thirst  uiid  profuse  diuresis.  She 
entered  the  Edinburgh  Intirmary.  under  I'rofessor  (Gregory, 
and  was  speedily  curyd  of  the  hemorrhage  hy  the  compound 
|iow<ler  of  alum.  The  urine  amounted  to  the  enormous  (|unn- 
titv  of  i'kO  lbs.  in  ilie  tweiity-f<>ur  houm,  Kimieiiiueei  even  to  60 
lbs.,  and  one  day  to  72  lbs.!  Under  the  inlluencu  of  lime-water 
and  powdered  galls,  the  urine  wasyirodually  rc<luce<l  to  between 
6  U»s.  and  10  lbs.  a  day.  She  Ictt  tue  hospital  otlicrwise  id  good 
health. 

Three  «wes  were  attributed  to  heretlitary  iufluenee.  One  of 
thefio  was  a  man  In  good  liealth,  who  had  eiiHei-ed  for  the  long 
period  of  tifty-niiic  years  from  polyuria.  The  dlHorder  began  in 
infancy.  His  father,  two  brothers,  and  a  sinter  had  sutlercd 
eimilarly.  Another  was  a  healthy  soldier  of  twenty -four,  wlio 
bad  been  polyuric  for  four  years.  Iliit  mother,  brnthers,  and 
two  aisters  suffered  in  the  same  way.  The  third  wan  a  young 
lady  ofniDcteei),  nientioniHl  by  Trouhiieau  ("Ciinique  iMeilienle," 
t,  ii.  611),  whose  grandfather  wun  attiuted  with  saccharine  dia- 
betes, and  uncle  with  Brii^hl's  disease.  She  was  well-grown 
and  tolerably  healthy,  and  liad  lM)rne  her  complaint  for  six 
years.     All  these  eases  proved  incurable.' 

CotrasK  AKn  Svwt*TOM^. — The  invasion  of  the  complaint  ia 
ofleti  fjnite  sndden.  Dr.  Bennett  relates  iho  case  of  a  woman, 
thirty-four  years  of  age,  who  went  to  her  work  one  morning  «t 
six  o'clock  in  her  URual  health ;  at  eight  o'clock,  two  hours  after, 
she  was  suddenly  seized  with  inleufie  thirst  and  diuresis,  which 
Iwcame  persistent  from  that  time. 

In  Kcveral  instatiees  it  is  recorded  that  an  intercurrent  febrile 
or  inflamunitory  dieor^ler  teiaponu'ily  suspended  the  Kymptoms. 

>  Onl  iVIroli  »<!  Hlrech.  Jnlirwb.,  Ii.  p.  244,  ISHIi  ra|K>m  n  ntnut  reiiiflrb- 
■bltt  fHiiiily  lii*t<irv.  Ill  H  fninily  ot  nine,  ainitstinK  uf  {Mtri'iiU,  four  rcmih,  l«ri> 
daughtvrr,  nnd  «  iiinUtiiwI  tinole,  mi  lena  iban  sU  iiifli'rv^)  fr>>m  t*ulyurm.  W«i) 
(Vlich.  Arrtiiv.  lt().  ^:>)  glvM)  K  atlll  mon  nrnarkHtitc  hisiory  of  k  fHinily.  in 
wblob  till  le%*  ttinn  tweii[y-t«»  moaittsnt  wera  Uie  mitijocb  uf  liimb»tiM  lnti|Mdus. 
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In  one  ouse,  an  Httnck  of  uciite  articular  rli(juiiialiMin  (rrt-atotl 
witb  uitratoof  potash)  auspeiitled  the  i-lUease  pennniieiillv,  after 
it  had  existed  in  intensity  for  lii^hteeii  years.  In  another  in- 
stance (a  girl  of  niueteeti,  polyuric  from  infancy),  an  attack  of 
pleurisy  was  treated  by  u  blietor,  which  suppurated  for  thirty- 
tire  days;  at  the  end  of  this  tinin,  both  tho  ploiiriay  and  the 
ftolytiria  disappeared  permanently.  In  a  third  c-ase  (reeorded 
ly  Kii1z)an  attack  of  varioloid  HUHpended  the  syiitptuins  tctupu- 
rarily  during  tlic  course  of  the  ferer. 

T^o  quantity  of  urine  poided  by  persons  afflicted  with  insipid 
diabetes,  is  URUalty  considerably  j,^reatcr  than  in  eacelurino  diu- 
betea;  16,30,  and  even  40  pints  are  frequently  mentioned  aa  the 
daily  amount  of  urine.'  Its  speciliu  gravity  varies  fi-oni  a  little 
above  that  of  pure  warcr  to  1003  and  \(H)7.  It  is  limpid  and 
eolorle&i^,  and  (.-ontaiiis  but  a  feeble  proportion  of  sulid  inatters. 
The  total  quantity  of  urea  excreted  in  twenty-four  hours  is 
usually  greatly  iacreused.  In  many  eases  also  the_  amount  of 
phosphates  is  much  in  excess  of  the  norniut/  but  tlic  nroportloh 
to  each  other  of  the  remaining  normal  ingredients  or  the  urine 
has  not  been  found  sensibly  altered.  The  only  abnormal  suh- 
Btanee  that  has  bitlierro  been  detected  is  inosite.  Iriostie  in 
small  quatitities  has  been  f»nnd  several  times;  and  it  has  been 
suggested  that  the  presence  of  this  substunce  in  the  urine  was 
characteristic  of  the  disease.  This  is,  however,  not  the  case. 
Inosite  has  been  found  repeatedly  in  D.  Mollitns  and  in  yMlm- 
Tuinnria.  Probably,  a.s  Strauss  conceives,  the  appearance  of 
inosite  is  niei-ely  a  coincidence  of  the  exceaeive  transudation 
uf  watery  tinid  through  the  tissues  of  the  body:  for  lie  fomtd 
inosite  in  the  urine  of  thi*ee  healthy  persons  who,  for  the  purpose 
of  experiment,  hud  drunk  in  the  course  of  a  day  a  large  quantity 
{10  litres)  of  water.' 

The  thirst  is  generally  intense;  often  inextinguishable;  in 
several  cases  the  patients  are  stated  lo  have  drunk  their  own 
urine.  When  the  quantity  of  drink  and  the  quantity  of  urine 
were  compared,  sometimes  the  one  and  somctiiaes  the  other 
showed  in  excess.  Careful  determinations  on  this  point  by 
Fftlck,  Neoschler,  and  others,  indicate  that  if  fluids  bo  allowed 
ad  iifjitum  the  nriue  voided  is  about  the  same  quantity  as  tlie 
drink;  but  if  the  imbibition  of  Unids  be  compnlsorily  dimin- 
ished, the  urine  is  not  diminished  iu  the  same  proportion,  and 
dehydration  of  the  tissuea  rc«ulta. 

■  A  little  Kill  of  t«n,  und«r  niv  »r«  M  the  Maiicbcailor  Indmuiry,  pund 
nktb'>r  mnrc  tlinn  n  third  of  her  dwn  wpij^ht  o(  urina  ditily  for  aoino  w««k«— «o<) 
yet  cc'iilinuM  in  Tuir  tioallli.     tl'T  nriclit  vrm  6S  lb*. 

*  AW  Dirkiiuuii,  loo.  clu,  nni\  RiiltV>,  IahmI,  I.,  1881.  This  iihrnniMiton,  bow- 
•rer,  ■■  liurdljt  tufficwni  to  juilify  thfl  torm  PluxpliMtio  Uinb«lM,  *»  intrDduoed  by 
TaUticr. 

•  Sm  OhIIoI«'«  Thwis,  De  rrnmitri«,  P«Hii.  \M*;  sru)  Stniii«t'«  Thesb,  p.  So. 
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The  akin  is  generally  (in*  and  hnrsh;  sometime*  it  preserves 
its  natural  niuittture,  and  iti  rtiru  exuiiiplt>s  HWL'utiiig  aua  been 
obeerved.  It  ie  noteworthy  tliat  boils  niid  (.-arbniicles  are  rarely 
mentioned. 

Kiilz  records  a  case  in  whieh  ppnntaneona  persiBtert  prynligm 
(not  caused  by  mercury)  coexisted  witb  B.  !nai]>idue  in  a  giH  of 
cifihtecn.  Sbc  was  under  olit^crvation  for  about  four  muntlis; 
and  voided  daily  from  12  to  18  ounces  of  tmlira  and  200  to  260 
ounces  of  urine.  Kiilz  call*'  attention  to  the  fact  that  ptyali^m 
is  pn)(lucu<l  in  <io^  and  rahbitK  (according  to  tlie  experiments 
of  Kirkhar<l,  Nillhier,  and  himself)  by  puncture  of  the  Hoor  of 
the  fourth  ventricle,  showing  that  the  controlling  nerve-centre 
of  the  tvalivary  glands  Iie8  closely  adjacent  tu  that  of  the  kidneys, 
and  supplying  the  physiological  key  to  the  coexislenc*  of  D. 
Insipidus  anuptyalism.  W^rm  Miiller  also  has  reported  a  case 
in  which  the  saliva  was  much  increased  in  quantitj*.' 

The  8tate_  of  the  general  lioalth  varies  a  good  deal.  In  the 
greater  number  of  the  recoi-ded  cases  fair  health  was  preserved 
— in  several  patients  the  health  was  perfect,  and  some  of  them 
became  fathers  and  mothers  of  fanidies,  and  went  about  tbeir 
osual  avocations  without  other  detriment  than  the  inconveni- 
ence of  a  constant  tbin*t  and  incessant  calls  to  void  urine.  A 
remarkable  example  of  this  kind  was  communicated  by  Mr. 
Alaxwell  to  Dr.  Simmons  ("Med.  Facts  and  Obe.."  vol.  ii.  y6),  A 
bale  farm  laborer,  aged  filty-ono,  who  hal)itiially  performed  the 
severest  tasks,  thrashing,  mowing,  etc.,  like  his  fellow-workmen, 
had  been  polyuric  fur  twenty-four  yean*.  The  disorder  came 
on  alter  a  tit  of  ague.  The  patient  drank  dally,  sumtner  and 
winter,  from  32  to  3B  pints  of  water,  and  voided  urine  in  pro- 

Sortion.  Yet  he  slept  well  (except  that  he  frequently  awoke  to 
rink):  he  had  no  pain  or  ache  of  any  sort;  he  had  an  excellent 
appetite,  a  moist  skin,  and  perspired  freely  when  be  was  at 
work.  I)r.  iSinimons  also  cites  the  case  of  a  woman  residing  in 
I'aris,  who  bad  been  polyuric  from  infimcy.  In  duo  time  she 
married  u  cobbler,  and  became  the  mother  of  eleven  children, 
of  whom,  however,  only  two  were  living  when  the  ease  was  re- 
corded. Dr.  Willis  quotes  the  history  of  nn  artisan,  aged  fifty- 
five,  who  entered  the  Hotel  Dieu,  of  I'aris.  for  some  triHiug 
bruise  of  the  knee,  from  which  be  speedily  recovered.  From 
tbo  age  of  live  vears  he  liad  i^ufiered  from  a  constant  thirst, 
accompanied  with  a  commensurate  diuresis.  From  liii*  sixteenth 
year  be  had  drunk  on  an  average  two  bueketsful  nf  water 
auly.  This  man  continued  in  good  health  ;  be  was  the  father 
of  sovenil  children,  and  experienced  no  inconvenience  from  his 
infirmity  beyond  what  wne  inseparable  from  the  frequent  calls 

<  S«v  Vlrali.  Had  Uinob.  Jahratber.,  187Q,I!.  p.  U9. 
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to  pflBs  water,  iin'l  the  isoiiataiit  iit'cesaity  Tor  dritik.  Tn  a  I:ny  of 
ten.  uudor  uiy  care,  in  the  Matirhester  Tnlii-niary,  who  had  heen 
voiding  about  fifteen  pints  of  uriiio  daily  for  several  months,  tho 
general  health  and  nutrition  were  perfect.  Kxcepling  a  dry 
tongue  and  ttkin,  ihero  WHS  no  ahnornial  condition  apart  from 
the  excessive  thirst  and  polyiirin.  The  hoy  was  a(*tivc  and  in- 
telligent, and  he  ate  and  slej't  well,  and  looked  rO!<y  and  plutnp. 

Thid  high  state  of  huahh  is  however  excej>tioiiaI :  more  com- 
monly the  patients  are  vory  decided  valetudinarians;  and  the 
svmptoms  from  whieh  they  sutier  bear  a  resembUnce  to  thoso  of 
ifiabel«i  moliitns,  though  rarely  oxhibited  in  eqnal  severity. 
These  are  epigastric  and  lunihHr  pains;  dry,  harsh,  hot  skin; 
iHiiiiful  dryness  and  heut  of  tlic  mouth  and  fiiut'cs;  omaeiation. 
boniutinio:*  the  appetite  is  voracious,  more  eommonly  moderate 
or  inditlerent.  The  temper  in  querulous;  the  mental  faenllies 
enfeebled;  the  hodily  strength  diininiBlied;  the  sexual  functions 
often  aholished.  The  face  is  fluhjeot  to  erythematous  conges- 
ion.  Knforccd  abstiritsnee  from  tlnids  aggnivates  most  of  these 
fmptoins:  the  body  then  becomes  unlieanihly  hot,  tho  skin 
sutVused,  a  sense  of  inlolentble  sinking,  or  even  of  intense  f>ain. 
is  felt  in  the  pic  of  tlic  atoniaeh,  and  the  intellect  bocomeacon- 
fuacd. 

The  loss  of  rest,  tho  tormenting  tliirst.  the  mental  worry,  at 
length  produce,  in  most  inatanoes,  an  exhaustion  of  the  bo<Iily 
vigor;  fcdcnia  of  the  feet  often  appears  towanls  the  last,  The 
diseiUMi  i«,  however,  seldom  fatal  direetly  by  its  own  virulence. 
More  frequently  the  patient  MiccumUs  to  some  concomitant 
disorder — phthisis,  pleuro-pneumonin,  or  organic  disease  of  the 
lirain. 

In  some  cases  there  was  dislike  to  vegetable  aliments,  in 
others  to  unimat  food.  The  mhliler's  wife,  before  alluded  to, 
was  very  eenfliti\'o  to  alcoholic  ilrinks;  a  single  glasji  of  wine 
caused  uneasy  sensations  in  all  her  limbs,  and  a  senile  of  fiiint- 
nesB.  In  other  instances  the  patients  drank  fi*eely  of  wine  or 
boer,  a«  their  condition  allowed.  In  a  man  ohserveii  hy  Trons- 
Kt'an.  there  was  a  remarkable  tolerance  of  aleoholie  siimuhmis. 
This  man  on  one  oooasion  drank  a  litre  (a  ]>int  and  three^ 
i:jnarter!^)  of  brandy  in  two  hour**;  and  while  in  hospital  he  im- 
bibed daily  a  simtlnr  ijuantity  without  the  smallest  inconveni- 
enOu.  The  patient  related,  that  since  his  illness  began  he  had 
acquired  thiflf*ingu!ar  immunity  from  the  causes  of  drunkenness. 
Mon-  than  once  he  had  laid  wagers  to  <irink  twenty  bottles  of 
wine  at  a  single  sitting,  and  had  won  his  wagens  without  the 
least  dislnrhnnce  of  the  nervous  system. 

Irritability  of  the  bladder,  with  excessively  frequent  micturi- 
tion, wae  noted  in  several  instances. 

Tho    dtimtinn    of  the    complaint  is  exceedingly  uncertain. 
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The  traomatic  casoa  generally  only  lasted  ii  few  xveckii  or 
months:  on  the  otlier  baiid,  one  of  tlie  cotigc-u'ital  case^  hud 
endured  iifty-uiue  yi'ui's,  auutbur  SOy  ycara,  at  the  date  of  the 
record. 

Out  of  seven ty-»cvcn  casc«  collected,  sixteen  were  rc[>orted  as 
complete  recoveries;  fourteen  ended  futall}*;  and  the  rcninining 
forty-!!*  vet  I  were  still  in  progrefis  wlic-ii  re|Ktrted;  though,  in 
Bonie  of  them,  cunsideralile  tiiiU'lioration  had  taken  place.  In 
the  sixteen  recoveries  the  durnlion  of  the  disense  was  mostly 
comparatively  aliort. — iu  nine,  it  was  under  a  year;  in  one,  four 
years;  in  two,  eighteen  and  nineteen  years;  and  the  remainder 
"some "years.  In  the  fourteen  fatal  ca8e»,  the  duration  wa» 
HiitI  shorter.  In  nine  of  them  it  wan  under  a  year;  one  died 
in  the  short  spinx-  of  seven  weeks;  two  mi^re  in  two  months. 
The  other  tivu  nurvived  for  periods  varying  from  eighteen 
raonthe  to  twenty  years. 

Of  forty-seven  cases  still  in  progress  xvhen  reported,  the 
durnlion  of  the  disease  was  mentioned  in  thirty-five  instances: 
Five  had  continued  for  a  year  or  under;  five,  tor  between  one 
and  two  years;  twelve,  for  between  two  and  six  yeara;  six,  for 
between  six  and  twelve  years;  four,  for  between  twelve  and 
twenty-four  years:  and  fonr,  for  between  twenty-four  and  fifty- 
nine  years. 

MoRBin  Anatomy. — The  condition  of  the  organs  after  death 
from  dialictcft  insipidus,  bus  only  been  iieccrtained  in  a  few  coses. 
I  have  colleeted  fourteen  posl-mortan  examinalious;  and  to  these 
I  add  one  performed  hv  niyiioU'.  In  tliree  of  the^Hj  cjwes  the 
lesions  found  presented  a  tolerably  close  similarity,  and  con- 
sisted of  an  otrophied  an<l  degenerated  condition  of  the  renal 
Rubfitance;  in  a  fourth,  the  glandular  tissue  of  the  organs  was 
entirely  wnnting:  in  a  fifth,  niuUi|de  abseeHHes  were  found  in 
the  ki'lneys;  in  my  own  case,  and  in  three  others,  the  kidneys 
were  simply  iiyperiemic  and  somewhat  cidarged,  and  a  tumor 
was  found  in  the  brain.'  In  two  cases,  fatty  degeneration  of  the 
nervous  tissue  of  the  walls  of  the  fourth  ventriele  was  found. 

As  these  cases  are  so  few  in  number,  I  shall  describe  them 
more  fully. 

Cask  1.  (Or.  Ksdii  -Bi-aU-'a  "Archive,"  18*)I,  p,  >*.) — A  man,  aged 
65,  had  siiflereil  fmni  jnundtcip  and  npiinil^ia  ;  he  ttumnalMil  in  cighleea 
nionilis  to  the  continual  iliurvKUt.  anil  ilie  nrfii-nt  and  iii(*esi>ant  rails  to 
void  nrine.  Tiie  qnsntiiy  nf  nrine  variwi  from  iliree  to  six  pints ;  spe- 
cific sravily  never  cxc?ee(ieil  1008;  il  was  free  from  eugar.  anmnipo,  or 
other  morbid  iagredieot.    The  autopsy  revealed  the  fidlowing:  "The 

<  In  nil  nppfindix  to  th«  prcoent  chii|>ler  t«rei«ttM  1*  umAu  In  Mint  CUM  of 
polyunu  I  Willi  n's.'»nl«  t<r  |>tnt-iii'>rio)ii  cxmninntiunil.lD  whk-lt  n  niliiiitv  <]UaaUl7 
uf  sugar  oxliutl  imupiinuily  In  the  uiian. 
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infumlilitita  and  pclvifi  of  both  kidnt^ys  were  greatly  dilated,  KnA  tlw 
<itAte  of  Bacciilnte'l  kidney  wns  evidenMy  in  proccM  of  vsiabltslilMiit. 
Jrfft  kidney  uf  iialui-al  size.  Itiglii.  one-half  Iftrjicr,  and  of  darker  color. 
B.>lh  Bhowt-tl  depression*  along  the  surface,  markini;  the  interlobular 
portions.  Pnfvi"ua  to  oection,  the  coueo  could  be  diBtinclIy  felt  as  much 
iteiwvr  thfiu  the  interpyminidal  portiuus.  giving  indeed  the  seoHttiou  of 
so  many  little  tumors  or  nodulep.  On  section,  both  were  ueeo  to  be  fiale 
and  flaecid,  and  evidently  undergoiDg  a  (gradual  process  of  absorption." 
The  bladder  was  somewhat  large  and  thickened ;  the  ureters  dilated. 
The  thoracic  and  the  other  Rbdoniinal  oi^^ons  were  not  diseased. 

Cask  2.  »  Dr.  Eiide— Beale's  "Archives,"  1862,  p.  12M.)— A  man>  Bged 
62,  bad  experienced  excessive  thirst  and  diuresis  for  twenty  years. 
Health  fair,  until  two  years  before  death,  wheu  it  began  to  tail,  and  for 
the  last  nine  months  he  was  unable  to  work.  The  quantity  of  iiriue 
often  amounted  t<i  between  fonrteen  and  sixteen  pints,  and  had  never 
containeil  sugar  or  albumen.  There  wiia  little  pam  beyond  a  sense  of 
weariness.  The  bowels  were  constipated,  and  the  stomach  verv  irritable 
with  frequent  vomiting.  At  length  the  bladder  become  unable  to  expel 
iu  contents,  and  a  typhoid  state  su|tervened  ;  the  stomach  rejected  every- 
thing, and  he  die*!  exhausted. 

AvU^tty. — Both  kidneys  were  diminifthed  in  sixe,  deeply  lobed  on  the 
surfaoe,  and  very  dense  to  the  feel  in  the  position  of  the  cones.  On 
section,  they  were  seen  to  be  greatly  wastes!.  The  cortical  portions  very 
thin,  and  scarcely  to  be  distinguished  from  the  pyramidal.  The  conn 
were  nearly  absent,  ur  rather  were  converted  Uito  dense  flbrovis  tissue. 
oontuiuing  many  hir^  rystiforni  spaces.  Tlic  mui»)US  membrauu  of  the 
pelvis  was  thickened,  libroiiH-lookini.'.  und  darkly  coup^ti-d.  The  pclvio 
cavilioK  roiiHideruldy  enhireeil.  Ureters  a  little  diluted.  Ou  uicro- 
scopii-ul  examination  (by  Dr.  Keale),  many  uf  the  tubes  were  found 
narrow  and  much  waiiteii.  while  others  were  twice  thiiir  natural  diame- 
ters. The  walU  of  the  tubes  were  lirm  und  thick.  Thti  capillary  vttwuls 
everywhere  were  siirrounde<l  l>y  a  cunHidemble  qiiaiilily  of  tibrous  mule- 
rial  with  numerous  nuclei.  The  Miilpightan  liodies  were,  for  the  moKl 
part,  amnller  than  in  health.  Tlie  epithelial  celU  were  alt^o  smaller,  as 
well  as  more  numerous  than  in  health,  and  the  tiibe^  appeared  to  be  dis- 
tended in  muny  places  by  their  accumulation.  The  riuprarenal  capsiulea 
were  greatly  dise-ased,  and  con%-erbe4l  into  flaccid  cysts.  The  bladder 
was  enlflrgc<l,  and  its  walls  thin  and  pale.  The  other  abdominal  organs 
were  healthy,  except  perhaps  the  Hver.  which  was  intensely  coDgeatad. 
Id  neither  case  does  the  brain  appear  to  have  bceo  examined. 

CAjse  3.  (NeuSer — cited  in  ([aguant's  Thesis.) — A.  man,  aged  2d. 
The  disease  cumc  ou  after  u  ilruiikeu  bout.  There  was  intense  thirst ; 
the  uHdu  amounted  to  thirteen  or  fourteen  pints  a  day  ;  siiecific  gnivity 
I<X)1  in  101)1!;  without  trace  uf  albumen  or  sugar,  Ho  emaciated 
rapidly;  hud  pain  in  the  epigastrium;  at  length  fre(]ueut  vomiting; 
itching  of  the  8kiu,  which  wns  dry;  eofeeblei]  vtsioD.  He  died  io 
about  two  months. 

Xuio/Mjf. — The  gastric  mucous  memhmne  waa  pule  und  swollen;  the 
kidacys  were  notably  diminished  in  size,  pule,  amemic ;  the  epithelium 
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of  the  tu)H»  fatty ;  blitdijer  contructod ;    mucous    tuembrane  a 
tuiu&Gud  :  otliur  urgatis  h'caltby. 
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Cask  4.  (  Dr.  Strange— licale's  "A  rclii  vm."  1 862,  p.  -iTG. }— The  palicnt 
WM  a  farm  laboivr,  a^I  18,  who  nn^Aented  the  appcamnce  of  a  luiider- 
ately  auiiit  Ind  of  IT).  Itc  was  admitled  into  the  Wnrnestfr  In6rniary 
on  Octoher  lf>.  ISfil,  The  sltin  nnii  ton^e  wore  iiatiirni,  niid  the  face 
ruddy;  appetite  imrinnl  ;  thirst  constanlly  exressive;  howeist  fteneraliy 
relaxed.  The  urine  amounted  U*  ahoiil  twelve  pintis  in  the  twenty«f*>ur 
lioiira;  lis  specific  K'^vity  w«s  11)07;  it  contained  neither  8ii;far  nor 
albumen.  All  the  history  rihl»inal>Ic  W8»,  ihnt  the  patient  had  Keen  a 
delicate  and  backward  boy;  that  he  had  hnd  this  diurem  for  a  number 
of  years,  and  that  the  medical  attendnut  had  ulwa)'s  affirmed  liiat  tb« 
urine  did  uut  conlain  sugar. 

Dr.  Slmo}^,  being  di-xirous  to  ascertain  wbi'ther  the  diuresis  wa«  kept 
up  by  the  excessive  imbibitiuu  of  !luid«>  tin  accordauce  witb  the  theory 
of  IV^f,  Jieuiietl  and  others  i,  rcBtricted  the  patient  to  a  more  moderate 
allowauce  of  tluids,  A  warm  bath  was  iiduiiuietered  t^«ice  n  week. 
Four  days  atU-r  adtiiiKtiiun  I  October  23),  the  urine  meiii«ured  nine  pinta ; 
its  specific  gravity  wag  1006,  On  the  2tilh  the  buucis  were  much  re- 
lax^ ;  uriue  five  pints.  Ou  the  28th,  a  phivplMiric  aciii  mixture  which 
ho  had  been  previously  taking  was  omitted,  and  Miet.  cret.  co.  given 
instead.  Oo  this  day  the  patient  complained  for  the  lirst  time  of  head- 
ache,  with  weakness  and  loss  of  appetite;  there  were  altwi  some  febrile 
BVtuptouis.  On  the  29th,  the  bowels  being  still  relaxed,  live  miuims  of 
UDct.  opii,  and  hulfa  drachm  of  liuct.  «ite«bu  were  added  to  the  mix- 
ture. On  the  .10th  he  liecamo  drowsy,  with  pain  at  the  hack  of  the 
head ;  the  diarrhayi  continuwi.  with  vomiting.  Kffervescing  draughts, 
with  nitric  cth<T,  were  now  HdminiBtered  in  lieu  of  the  prcvioua  me^li- 
cincs  ;  half  an  ounce  of  brandy  wan  given  three  times  a  dav.  and  cnld 
applied  tfi  the  bead.  On  November  yd,  ihednmttincs*  undsickncas  had 
abated;  the  bowels  wore  confined;  the  urine  three  and  a  half  pint*, 
dpcdfie  gravity  1004.  The  brandy  was  omitied,  and  hiilf  an  ounce  of 
castor  oil  adminiotered.  As  it  now  appeared  ilmt  n^tririing  the  jtatlent 
in  his  drink  bad  re-iulted  in  mischief,  he  was  allowed  to  talto  as  much 
water  or  harley-wflier  bb  he  pleased.  On  Xovember  4rh,  in  the  morning, 
be  was  again  drowsy;  in  the  evening  he  was  seized  with  convulsioDa. 
aud  fhortly  atterwanis  be  became  comatcwe  and  initemlble,  with  dilated 
pupils  and  stertorous  breathing.  He  was  hied  to  ,^x,  and  uuich  relieved 
thereby.  The  coma  ceased,  and  o<uisciiiusnes«  and  speech  relumed  in  a 
<|unrter  of  au  hour.  Muslanl  was  applied  to  Ihe  feet,  and  a  draught 
0(»ut«ining  linct.  (.'Huthar.  and  si>.  iHli.  nil.  in  camphor  water  was  given 
everj*  thin!  hour,  with  a  view  of  respiring  the  accustomed  diurwis.  Ou 
the  moruiug  of  the  &lh  hu  niut  cmseious.  aud  still  had  some  bea'tache. 
The  diuretic  mixture  wan  continued,  and  a  black  draught  adiuiiiisicred 
immeilifitely.  Ou  the  tilh  he  wtiit  again  fouud  in  a  eemi-couiatofw  elate, 
the  pupils  were  dilated,  and  there  was  stvrtor,  with  sighing  reHpiratiou. 
Fix  leeches  were  applied  lo  the  temples,  miiHard  lu  the  feet,  an<l  onid  to 
the  head.     Then  mma  became  mort*  profound,  and  he  dteil  at  !)  r..u. 

Autopgv. — The  kidneys  were  found  to  Iw  reiluced  to  mere  «ac8,  of  from 
twice  tu  tfarico  the  extent  of  the  healthy  kidney.    There  was  a  complete 
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aliWDce  of  all  proper  pRn?[)chrmBtoua  milntnoce.  bnlh  tubiilHr  and  ror- 
tics) :  llic  mv»  t)L-lii^  ilivitltnl  iiihi  a  number  of  oells  by  the  iiuer'.iibiilar 
Mpls  wlucli  i»CL-i)r  JD  ihc  lii^tul  etutc.  The  vrall^  and  »et>ta  were  formed 
of  fitrnng  Hhruii»  ti»iiie,  lined  with  what  appeared  miner  serous  than 
tUQCODit  membrane,  and  the  cavity  and  ureters  contained  a  fltnall  qitan- 
tity  nf  the  iame  urinous  Bui'i  which  had  hvtn  pawrd  during  life.  Tho 
uretem  were  so  much  dilated  that  that  on  the  right  side  wa«  at  6rst  mis- 
takea  for  the  ascending  colon.  The  circumference  of  the  ureter  varied 
ttom  three  to  four  and  a  half  inches.  The  kidney  and  ureter  of  cither 
lide  were  almoiit  preoiAely  in  the  mme  condition.  The  urine  in  the 
nretera  and  sam  was  te<i(ed  for  urea  hy  evfl|v>ration  and  nitric  arid, 
without  rexult.  On  closer  examination  no  proper  kidney  xuliiitance 
could  he  diwnvered,  nor  did  it  appear  thai  there  ever  bad  hfcn  any 
tubular  op  ortiiii!  porlion« ;  here  and  lher«  were  a  few  hard  cartilagin- 
OUB  rnKseei^  of  very  smnit  diz^,  chively  adherent  U*  the  meitibrane  forming 
the  »nc.  Th«  other  fllKloiniiml  and  the  Ibomt-Jc  orj^ans  were  liealthy. 
The  brain  vm  not  examined. 

CxfE  f>.— On  tho  29th  of  May,  1862. 1  saw.  with  Mr.  J.  Smith,  of 
Streiford  Rood,  n  youth  of  Iti  yesr«  of  age,  whn  mm  passing  a  targe 
quantity  of  n  watery  urine.  He  was  mo<lerately  well-grown,  exceedingly 
cmadated,  wciching  only  7H  pounds.  Pulse  Ti"  ;  tongue  glaied,  red  in 
the  eentre,  and  covered  with  a  yellnnieb- brown  fur  at  the  rides.  The 
skin  was  drv  and  harsh.  Tbe  patient  was  troubled  with  iutonee  and 
iorcA^uL  thiret,  and  voifled  from  nine  to  twelve  pinto  of  urine  daily. 
The  ftp]ielite  was  bad.  Neither  the  liead  nor  ebest  was  the  seal  of  any 
•ubjerlive  symptom. 

ITr  gave  the  following;  account  of  himwlf ;  Previous  to  hin  present 
illne.«ji  be  was  nrciipied  n.«  a  clerk  in  a  warehouse,  and  had  enjoyed  nntn> 
tcmiirted  henltl)  until  three  nmnths  ago.  About  that  time  he  noticed 
that  be  was  gettinj;  thinner  and  weaker,  that  he  drank  a  yreiil  deal,  and 
never  per*pire>t.  The*ie  symptoms  Jiad  undergone  a  Kriidual  and  8l<?ftdy 
inrrea^,  and  a  fortnight  auo  had  HUi<tained  an  alarming  aggravation. 
Tbe  patient  could,  uevertbetees,  *lill  go  niMUt.  and  even  take  the  air  for 
abort  periode.  He  suffered  m^  pain  in  any  part,  but  be  slept  badly,  and 
pawed  re^tleea  nights.  The  appetite  had  beeu  iodifieri^nt  fn>m  the  very 
begiuning.  and  it  was  uow  altogether  loeL  The  bowels  wi^n*  moved 
almiiel  daily,  but  there  was  a  tendency  to  coniiUpatiou.  I^Ys|>eptic 
aymiitonis — heaviuew  after  food,  tlatulence,  and  iM^asioniil  vomiting- 
bud  been  n«ted  from  the  commeneemenl  of  the  llloess,  but  they  did  not 
attain  a  great  eeverity  at  any  time. 

In  eearcliing  back  among  the  jintii-nt's  nntecedonts  for  any  determin- 
ing cnuee.  no  fact  of  moment  WRji  elicited.  Tht^  lud  had  been  living  iu 
comfort,  well-clud,  wrll-fr^l,  and  well-hou9e<l,  with  his  tirownuj)  sisters. 
No  tul>erculoui<  or  otht^r  family  taint  eould  be  traced.  The  tmc  hod 
been  treatetl  with  morphia,  bismuth,  and  |>crnianganate  nf  potash,  but 
with  DO  result  l>eyoQd  a  pAllinttou  of  the  dyspeptic  symptoms. 

The  urine  nf  (he  twenty-four  hours  was  carefully  collected  and 
measured  on  sis  several  occasions,  anil  portions  sent  to  mo  for  examina- 
Unn.  The  characters  of  it  were  constant;  it  was  pale  like  water,  and 
the  specific  gravity  varied  (tf>m  1(>02.7  to  li>04.    The  quantity  va» 
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betvreeii  nine  ami  l«a  pinto  at  tlie  timo  of  my  viait.  It  alWrwiirtls  in- 
vr«MtH:<l  lu  luiirtet'ii  piula  tliiily-  There  WHS  neither  Blbumen  nor  sugar 
iu  it,  an<i  its  ntictiou  wits  faintly  uci<.l.  The  quantity  drank  was  founds 
DO  exact  nnfawurenieiit.  tn  be  iilnioet  precisely  pjnial  to  llie  iiimDiity  of 
uriiiu.  The  amimtil  of  iin>H  viiried  fr>)m  0. 1  tn  O.'i')  i>er  vent,,  and  from 
8!)4  to  oO-'i  jiniiiiH  in  the  twenty  IViur  hours.  This  was  no  eDonnouB  quaD* 
lity  lijr  the  weight  of  the  IhhIv.  AcDirding  to  the  inean  result*  t«bu- 
hited  Uj  Dr.  t'urkes,  the  iliuly  accretion  for  his  weight  of  TS  pounds 
sbouhl  only  have  been  275  ^^rains. 

The  |iaiient  cunlinued  wiihout  much  change  beyond  a  progressive 
iocreaao  of  debility  and  lods  of  flesh,  drinking  enormously,  and  voiding 
oorrespomliog  quantities  of  urine,  until  tluly  oth,  when  he  was  suddenly 
seized  with  convulsions  and  insensibility.  After  (ho  convulsions  had 
ceased,  he  began  to  recover  some  degree  uf  consclousnoss,  and  passed  iotu 
a  flcmi'comaluse  condition,  which  pcrsiated  for  three  days,  nod  then 
passed  away.  During  the  period  or  unctinsciousDws  tlte  diuresis  dimin- 
ished notably ;  but  it  returned  imnif^diab^ly  afterwards,  and  the  patiCDt 
continued  very  much  as  he  wa-i  before  the  »ei/.ure,  for  a  period  of  tea 
days,  wh«n  lie  was  again  taken  with  convuUiotu  and  iuscosibility,  and 
died  oa  the  morniug  of  July  ISlh. 

Autopty. — Thirty  houn  aller  death.  The  bn«1y  wan  emaciated  to  the 
last  decree;  ai^nH  of  incipient  putrefaction  appeared  on  the  abdumeo, 
the  weather  being  warm. 

Oiett. — The  heart  waii  healthy,  but  very  small ;  the  lungs  were  stuffed 
with  crude  ttiWrcle  throii(;hout  their  upper  lobes,  and  several  «maU 
vomicfc  lay  8aitl«red  through  tbctm. 

Abdomen. — Fivu  tutKirculuus  ulcers  were  discuvered  in  tbeaoiaU  Ultc»> 
lines;  some  of  them  had  |ienetrat«d  the  uiucims  and  luuscular  coals, 
and  seemed  ready  to  break  through  the  {leriloneum.  There  was  no 
tubercular  do|i<ait  in  the  peritoneum  generally,  nur  any  in  tliu  livor  or 
spleen. 

The  kiting  were  voluminous,  smooth,  flaccid,  and  the  two  together 
weighed  e'l^lit  ounces.  On  i^ection  they  showed  no  dispropurtion  between 
the  pyramidal  and  ciirtJeal  pDrtions,  nor  auy  other  morbid  uhange. 
KxHiuined  mtcnt^copically,  the  tulies  and  cells  appeartsl  uoriiiitt. 

ilf-aiL^XhoM  two  ounces  of  clear  serum  escaped  from  Ui«  arachnoid 
aao.  The  meninges  were  free  from  tubercle,  and  quite  natural.  The 
ventricles  were  greatly  distcadcd,  and  containe^l  six  ounces  of  clear 
serum  ;  their  pnrietes  were  macerated,  and  gave  way  with  the  slightest 
traction. 

A  ootlule  of  yellow  tubercle,  of  the  sine  of  a  Imzel-nut,  lay  embedded 
in  the  left  hcmiaphere,  in  the  bonter  of  the  longitudinal  iissure,  midway 
between  its  exlromilien,  and  cropping  out  on  the  surface.  Another 
notlule,  OS  large  an  a  ganlen-beau,  woa  tyund  in  the  posterior  border  of 
the  right  half  nf  the  rerel>ellutn.  An  undue  vascularity  prevaiUsl  al  a 
few  ApotJt  of  the  surface  of  the  encrphaton.  Apart  from  wlint  has  been 
related,  the  brain  iiubAtance  wa4  healtliy  and  of  tirni  coniiisli'nce.  The 
flo<jr  nf  the  Iburth  ventricle  was  especially  examined;  it  wua  pale  and 
natural,  with  no  tubercular  maae  io  its  immediate  vicinity. 

Cask  (i.  (Maacarel— "GasL  d.  H6p.,'*  February  2.'i.  l8C3.V-The  patient 
was  a  man,  at^ed  HO.  pale  and  thin,  without  fever,  but  a  devouring  thirst, 
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and  a  red  timgue;  appetite  good,  bin  Dot  voracious.  He  dmuk  daily 
frim  eight  In  teo  tiiiit«  of  vater,  and  voided  urine  proportionallv.  The 
disease  nnil  exisica  eight  months.  Seven  dnysaflcr  entering  tho  f)ii«pitnl, 
he  became  fevfriuh,  al  finst  only  iu  the  nighl,  then  <,tintinu*m»ly,  with 
naui<«a,  aud  vpiguvtric  tt.-n<l4>rnnw.  Thir»t  was  iui«nw,  but  ihtrt;  na«  no 
ftii|H:tite.  Xot  lh<>  tea^ft  trace  of  BU^r  or  alhtmit*n  fxislrd  in  the  urine. 
Tli«  urine  i^huweil,  aJler  the  feirer  Iveeaniu  persiBCvnl,  on  couling,  a  slight 
yellowiHh-whil«  dejMiiit,  nut  muL-ouH,  but  as  if  {Juruleiit.  This  last  ubar- 
act«r  wa«  only  nolicvd  two  day*  hefure  death. 

Aittopgjf. — The  left  kidney  wim  more  voluminous  than  the  righl,  and 
eight  U>  Ivn  little  abscesses,  varying  from  the  ain:  of  a  pin's  head  lo  a 
small  fill)ert,  were  found  iu  the  corticnl  part.  The  smaller  abscesses 
contained  almost  concrete  pii^.  and  the  larger  ones  Quid  pus.  without 
any  tubercle.  The  inl'uwlibula  were  Riled  with  n  creumy  Auid.  All 
the  abscesses  were  near  to  and  reached  the  surface. 

The  right  kidney  was  of  uatural  itixe,  liypcnemic  and  free  from  dia- 
seminuLeil  ab^ix-etie?,  but  u  lactescent  fluid  could  he  equccztMl  frum  the 
pyraiiiirlitl  iwrliou;^. 

The  bruiu  yma  not  cxamiocd. 

CabrI.  ("Revued.  H(>pitaux,"lMB].i— a  man.  rI.  S.*),  who  had  hail 
saccharine  urine  five  years  before,  whs  pawing  daily  six  to  seven  litres 
of  urine,  sp.  gr.  1001^7,  not  containing  either  albumen  or  sugar.  The 
palienl  was  suffering  from  phthisis.  Being  aeizeit  with  acnle  pulmonary 
symptoms,  the  urine  fell  to  a  email  quantity ;  a  purpuric  eruption  came 
out  on  the  skin,  and  death  took  place  fourteen  days  after,  without 
cerebral  complications. 

Aulnpgy. — The  walls  of  the  fourth  ventricle  were  more  vascular  than 
usuul,  ami  5<inie  tawny  spots  were  peen  diweminated  on  the  surface.  On 
maUiug  lraasven>e  sections  of  the  spots,  Luys  discovered  with  the  micro- 
scope extensive  fatty  degeneration  of  the  nerve  oetb. 

Cases  *^  ami  il.  I'Kieii — "(iax.  Hebd.,"  ISfiB.) — In  on(' case  Kien  found 
great  vatniuluriLy  of  the  kidneys.  In  (he  walln  nf  the  fourth  ventricle, 
scattered  yeilow  spots  were  found,  which  exhibited  under  the  microacnpo 
abundant  evidence  of  tatty  degeneration  of  the  nerve  elementii. 

In  his  senimd  case,  no  changes  were  found  in  the  kidneys^neiiher 
with  the  naked  eye  nor  with  the  microscope,  beyond  congestion  of  the 
Malpighian  bodies.     Nothing  was  found  in  the  medulla  oblongntiu 

Case  10.  ( Rejwrted  by  Moeler  iu  Virehow'D"Arvbiv.*M;J,',J2.^.)— The 
^.  l^ient  wus  a  girl  of  2\i,  who  had  t'ur  many  yearn  been  Bunering  from 
rijqrti>ploins  of  luiuiir  of  the  hniin.  Iu  the  Inter  years  of  her  life  ehe 
wns.  in  addition,  sulTeriiig  fmiu  tiy'iiptoins  of  diabetes  insipidus.  AtWr 
death,  a  tumor  as  large  as  a  walnut,  of  a  tihro-plostic  uature  (Cilio- 
snrcomii  of  Virchow).  was  found  tutacbefi  to  the  Qoor  of  the  fourth  ven- 
tricle, BUcI  Glling  the  entire  cavity. 

CascII.  iDickia8onon"Diab.,"p.  1A4.) — A  child  ofo  had  symptoms 
of  I),  inaip.  for  about  a  year.  Slie  di<^l  with  symptoinx  of  tubercular 
meuiugitis.     Miliiiry  tubercles  ami  thickening  were  found  at  the  baM  uf 
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the  brain  near  (but  not  in)  the  fourth  ventricle,  and  on  the  upper  sur- 
face of  the  cerebellum  ;  no  bulky  masses  of  tubercle  were  founa. 

Case  12.  (DickinBon  on  "  Diab.,"  p.  223.)— A  man,  set.  60,  had  suffered 
from  diabetes  insipidus  for  fifteen  months,  and  had  been  ailing  for  two 
months  before  the  polyuria  was  noticed.  Post-mortem  there  was  found 
malignaut  disease  of  the  liver  and  post- peritoneal  glands,  which  had 
involved  aud  partially  destroyed  the  solar  plexus.  The  kidneys  were  of 
normal  size,  but  minutely  injected.  Microscopically  there  waa  found 
some  excessive  growth  of  the  tubular  epithelium. 

Case  13.  (Ralfe,  "  Lancet,"  1881, 1,  p.  406.)— A  man,  at.  24,  with  a 
syphilitic  history,  had  suffered  from  polyuria  with  increase  in  the  amount 
of  phosphates  excreted.  Post-mortem  there  was  found  a  gumma  about 
the  size  of  a  small  hazel-nut,  situated  under  the  floor  of  the  third  ven- 
tricle in  the  middle  line.  It  was  surrounded  by  some  soflening  of  the 
cerebral  substance. 

Case14.  (Haa3,"Prager-Vierteljahre8ch.,"  1875,  Bd.  127,  p.  12.)— A 
woman,  a;t,  23,  suffered  from  polyuria,  associated  with  almost  complete 
blindness  aud  tuberculosis.  Tlie  urine  passed  varied  from  five  to  ten 
litres  a  day,  and  occasionally  contained  a  little  albumen.  There  was 
fouud  post-mortem  tuberculosis  of  the  lungs  and  intestines.  The  optic 
nerves  were  atrophied,  but  no  change  of  importance  was  found  in  the 
brain.  The  kidneys  were  not  enlarged,  but  were  congested.  The  liver 
was  enlarged  aud  hypencmic. 

Case  15.  (Fazio— -see"  Lond.!>[ed.  Record,"  1880,  p.  138.) — A  woman, 
aged  21,  had  suffered  for  three  years  from  excessive  thirst  and  polyuna, 
with  pains  in  the  head.  Dirnne^ij  of  vision  was  noticed,  but  no  ophthal- 
moscopic examination  was  made.  At  the  autoi^y  a  sarcomatous  tumor 
was  found  in  the  region  of  the  sella  turcica,  causing  pressure  on  the 
brain  substauce  in  the  neighborhood. 

Xatuuk  of  Diaheti:s  Insepidu.s. — A  review  of  the  post-mortem 
oxiuniiiatione  just  recorded,  la  sufficient  to  sliow  that  the  initial 
disorder  in  diiiljetes  iTisipidus  must  be  lonked  for  elsewhere  than 
ill  the  kidneys.  Tlie  diverse  oi-ijanic  alterations  found  in  the 
kidneys  by  Kudc,  Neutfor.  and  Maacurel,  were  evidently  eecond- 
iiry.  iiiHJ  produced  l»y  the  irritation  of  the  frequent  micturition 
aud  excessive  and  Innir-eontinued  dinresifl.  Similar  alterations 
are  found  in  the  kidneys  of  persons  dyin^  of  long-standing  sac- 
<'liarine  diabetes.  Tlie  case  of  Dr.  Strange  is  certainly  very 
pu/izliug;  one  can  only  conceive  a  teleologiciil  reason  for  the 
diuresis,  namely,  the  absolute  necessity  for  an  immense  transu- 
dation of  watery  Hnid  to  make  up  for  the  imperfection  of  the 
glatiduhir  ap|>aratiis, 

\or  can  tlie  disease  he  regarded  merely  as  excessive  thirst  and 
ii  vicious  hahit  of  profuse  potation.  It  has  lieeu  almost  invari- 
ably found  that  an  enforced  diniinution  of  licjuida  fails  to  arrest 
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the  tiiurusis,  except  pnrtinUy.  The  obsorvAtioiie  of  Kalck,  Xeii- 
schler,  uiui  Xeufler,  iigree  perfectly  in  this:  that  -tthen  the  sup- 
ply  of  water  hy  tlie  luouth  is  OiiniuishLMl.  thu  quHtitily  of  iirinv 
notable  i?xeeedc*  the  inguini;  water,  aii()  rherehy  ot'i-asiotis  dehy- 
dration of  the  tiB«ue»,  witli  an  intolerable  uggruvution  of  the 
Bymptonis. 

It  may  he  re^rdcd  as  prohuble  that  tlie  immffiiaie  anatomical 
cuueie  ul  iKilyui'iu  i«  u  dilation  uf  the  rciml  eapilluries,  whereby 
iheir  walls  are  ihinnLnJ  and  rendered  favorable  to  inereased 
trnnsudatiun  of  watery  fluid  from  the  blond.  liul  how  i«  ibis 
broneht  about  ?  It  is  now  gciicrully  l>clicved  that  the  minute 
bloodvessels  possess  in  their  circular  and  longitudinal  ninsrnlar 
coats  a  provision  for  an  active  ex|.'Hnf«ion  a«  wyll  as  an  active 
confttrieiion  of  their  mlibre.'  This  provision  is  under  (he  con- 
trol of  the  ftympathetic  branches  of  nerves  (ner\'i  va»i-motore6), 
and  t>crveii  to  maintain  the  aqueousness  of  the  blood  wiiJiin 
certain  limits  of  healib.  AVben  the  tissues  and  blood  arc  over- 
charged with  water,  the  renal  veneeU  expand,  and  permit  a  copi- 
ous transudation  of  an  ncpifoue  urine;  wncn,  on  the  other  hand, 
the  Pj'fitcni  is  undercharged  with  water,  they  contract,  and  thereby 
restrict  the  urinary  tranitudation.  In  uiabetett  irtsipidut!  this 
endowment  seemB  greatly  impaired;  the  renal  capillaries  appear 
to  resemble  the  iris  in  glaucoma,  whit-h  remains  in  a  motionles*, 
semi-dilated  stale,  and  neillier  contracts  with  light  nor  dilates 
with  belladonna.  In  polyuric  subject*  the  contractile  jK)wer  of 
the  renal  vosbcIs  is  apparently  paralyzed;  and  tlie  power  of  regu- 
lating the  urinary  flow  consequently  lost.  If  a  healthy  person 
imbibe  an  excessive  amount  of  water,  he  rapidly  gets  rid  of  the 
overjilus  hy  a  sudden  and  copiouw  diurerti«,  ami  then  the  secre- 
tion falls  f|uiclcly  to  its  ordinary  nite :  but  a  polyuric  subject, 
under  similar  conditions,  shows  very  little  immeiiktU  increase  of 
urine,  but  a  steady,  persistent,  though  less  intense,  augmenta- 
tion, lasting  many  hours,  and  which  is  not  succeeded  by  a  fall  to 
the  oriliuary  standard.  On  the  other  hand,  if  a  hcaltby  person 
imbibe  a  lettsenol  quantity  of  water,  the  discharge  of  urine  falls 
in  proportion:  \vhereaa  the  polyuric,  under  the  t-auie  circum- 
staneert,  shows  no  such  adaptation ;  Ire  ?till  euntinuvN  to  discharge 
an  undue  amount  of  urine,  which  nefesKitate.*  constant  imbibi- 
tion of  new  supplies  of  water  to  prevent  dehydration  of  the 
tissues. 

K)n  this  view,  the  primary  cau^e  of  diabetes  iiieipidus  must  be 
looked  for  in  some  other  parts  thuu  in  the  kidneys;  namely,  in 
«onic  part  of  the  chain  of  sympathetic  nervea  which  controU  the 


'  For  n  demi'iitftiraiinn  of  the  nnntomiml  pnwihihty  nf  ttiii  (•ndownient  1  must 
ttt*T  t(t  HcUtlTs  luEfnlout  iwitrclKv.  Su  bis  "  Untvnuvbutigeti  tib«r  dieZu«ker- 
biUung  in  d«r  Leber,"  p.  02.     >VurUburg,  1&6S. 
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action  of  the  contnicttlo  tissaos  of  tlte  renal  vesseU.  This  chain 
extends  from  thu  kidneys  lo  ilio  ahdoniinal  ganglia,  thoni-c  to 
the  flpinal  cord  and  the-  floor  of  the  fonrth  ventricle,  where  the 
Bynipiithutit;  system  eeein^  to  liiive  its  oetilrc.  From  ahuve,  this 
centre  reneivesimpresiftinns  from  the  enccpiinlon. 

Tlii«  theory  Beeiiii>  eoiiloruiuhle  hoth  to  cxjierinicnt  and  lo  clini- 
cal facts.  Bernard  found  that  hy  punctunng  n  f.«rtain  epot  in 
the  floor  of  the  fourth  ventricle,  an  augmented  secretion  could 
he  produced  of  a  watery  urine,  containing'  neither  ttugar  nor 
iilhiiiiien.  A  large  proportiori  of  tlic  cases  of  diahetes  insipidus 
foljoweil  iiyuries  to  the  nervous  centrtft,  or  were  evidently  de- 
pendent un  scinie  (k'rungenienl  of  the  ttervuuB  system.  In  six 
eaee«,  palpable  disease  of  the  brain  was  found  after  death,  while 
the  kidneys  were  healthy. 

KUtien  ("Arch.  f.  Psychintrie,"  XIIl.  p.  671, 1882)  hoa  recorded  a 
ctiio  which  lUBi&u  to  locnliM  itie  "pojyuric"  centre.  A  patient,  after  a 
bluw  un  the  hcfld,  was  attacked  by  diabetes  insipidus.  There  were  atao 
certttia  pcrwancDt  symptoms  of  the  cerebral  disturbance.  Thus,  tlicre 
WOK  pamlyais  of  the  Icll  sixth  nerve  aad  weokacs^  of  tlie  right  Mxth. 
wirh  slif^ht  deafness  on  the  Icfl  side.  The  probable  diagnosis  wajt  hemor- 
rhagic softening  near  the  centres  for  the  sixth  nerves.  Flatten  caIIb 
altHOlloM  to  two  other  cosM,  one  reported  by  Gayel  ("Gazette  Hebdo- 
mail.,"  No.  17,  1670),  \a  which  pralysia  of  Chc-  right  sixth  nerve  w&b 
acvompntiied  by  dinbetes  iiiainidus;  and  another,  by  Kiimulz  (''Arch. 
r.  Ilcitkuude,"  1873),  in  whieli  au  injury  to  the  head  was  followed  by 
punilyeis  of  the  right  sixth  nerve  anililiubctea  mel)itu4. 

U  is,  |)erhBp»,  wurtby  of  remark  in  thU  couucotiuu  that  puueturuof 
the  Hour  uf  the  fourth  ventricle,  near  the  uueleus  uf  the  trigcmiuus,  has 

EriHluccd  iocreoscd  flow  uf  saliva,  while  ni  two  cases  (Kilkand  Worm 
imicrj  salivatiou  was  observed  iu  diabetes  insipidus. 

In  other  cases,  it  ie  probable  that  the  synii^thetic  tu  the  ah< 
donien  was  the  point  originally  injured.'  Among  »iich  may  lie 
cIuH8cd  tliot^e  arising  from  drinking  cold  fluids  white  the  hodv 
wiLS  heated,  and  pet'lmp-^  attio  those  following  alcoholic  excesses. 

The  influence  of  a  leslun  of  the  vagus  in  iitiMlucing  the  disorder  is 
doubtful.  Dr.  Ralfe ("  1>.iueet,"  187C,  I.  p.  3m>  has  recorded  two  uaiea 
of  aortic  aQcurisDi  neciimpanied  by  diabetes  insipidus,  and  be  was  in- 
olinml  to  attribute  the  latter  symptom  lo  pressure  on  the  vagus  in  the 

>  In  T«f«nnv«  to  thi*  poi:it,  »e«  Iwti  )«[iKn  by  Koklwnll  nnd  Knnll,  in  £ck- 
luirdt'i  B«{lrdipf.  VI.  Ileft  !.— ii1m>  Mei-tiudt'*  i>u|>nr  iKuc]ivnm«iKtt.'r'«  ZeiUcb., 
18*15,  ft  10).  I*r(iliat>lv  t\K  cam  nrlrtUd  hy  I'i\jr<wii>r  Ili»)^)iti't>  w»»i>rilit*cliar«ot«r. 
ThU  WD*  M  woman  who  iliii]  willi  »tiM|il"Tii>  •}{  D  Ir.tiipiduf,  toeethor  with  dii- 
Icntion  of  t)M-  ubdunion  fmtn  fcrfti  nmiiuiilntlon  caumcI  by  *  Uteniio  (utnftr  praw. 
inU  on  the  nTtiim.  TIm?  nx-sMitpric  ptnritJi  <-[iiini*rUM]  witb  the  roton  wi>re  ••nttirgBd 
and  indiinUM].  Tli'f  fj-iii|>tviiu  Imd  lu^-tv^  iiini>  yoan^  Dublia  Qiuirtcrly,  Hot. 
l&oa.    8m>  I>r,  1>ickin*on'»  rnMi  ntenliont.>d  on  p.  2ftS. 
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rliesi,  oil  the  eround  that  Bernard  prodaccd  polyuria  by  irriULting  the 
vufjuD-     FttrLner  ohDervationa.  howerer,  are  required  tu  support  this  view. 

A  icfltiire  of  thu  di»2aso  favorable  to  tlm  theory-  of  its  nervous 
origin,  18  its  oecasioiml  sudden  onset  after  events  which  do  not 
dtroelty  iiii|>licatt>  tho  nriiiarj'  organe:  and  itB  cquully  Buildcn 
finlisidtmce  when  a  strong-  iiuproBsioii  is  made  on  tlie  syflteni  by 
an  intercurrent  inflanmmtion.  The  total  and  nncx]>ucted  dia- 
appearaiicu  of  ttm  dieeiuie,  after  continuing  nmuy  niontliH  or 
years,  is  more  in  acconlnnce  with  tlie  habit  of  neuroses  or  ner- 
vous diseases  than  of  any  other  class  of  maladies. 

Tut  DiAONOsiB  of  diabetes  in^ipidut*  lies  un  the  EturJuee,  A 
permanent  increase  of  the  urine,  without  sugar  or  aUmmen. 
fiutlie^K  at  once  to  define  and  to  identity  it.  But  it  i:^  evident 
from  the  lacts  and  considerations  before  adduced,  that  to  j^ain  a 
useful  clew  for  treatment,  we  must  attain  to  more  preeiee  uutiutiK 
as  to  the  part  oriirinally  afi'eeted — whether  liraiu,  or  coitl,  or 
abdominal  ganglia,  and  aUo  a**  to  the  nature  of  the  lesion  in  tbo 
afli^eted  [lart. 

TuE  PuouNosre  i^,  Bpeaking  genenilly,  less  seriouB  than  in 
saccharine  dinbetoe:  nevertheless,  insipid  diabetes  Is  a  very  UQ- 
manageablc  eomplaint;  it  generally  resists  treatment,  and  not 
UDfre(|uentlv  runs  a  fatal  course.  The  gravity  of  the  prognosis 
in  a  particular  case  depends  on  the  fcverily  of  the  general  »ynip- 
tonm,  and  on  the  presence  or  ahficnce  of  complicationA.  The 
caees  which  atlect  the  general  health  Uie  least,  though  mostly 
pro\nng  incurable,  a|)near  to  ho  those  which  arise  alter  influm- 
mutory  complaints,  atrer  mental  emotion,  cerebral  injuries,  and 
those  which  arise  early  in  life  without  any  known  cause.  On 
the  other  hand,  thuec  which  depend  on  organic  disease  of  the 
nervous  centres  are  necesBarily  fatal. 

Tbkatment. — L'ntil  we  obtain  a  better  insight  into  the  path- 
ology of  these  cuses,  our  trratnicnt  muot  be  neccft-sarily  empirical. 
Hitherto  the  indications  pursued  have  been  mostly  confined  to 
ofiortB  to  subdue  the  more  palpable  symptoms — the  thirst  and 
diuresis.  The  lupans  used  for  this  purpose  have  been  various. 
.1.  Frank  eonsidered  nitrate  of  potash  in  large  doses  as  a  speeilie; 
in  some  of  the  reeoi-tled  cases  it  proved  of  decided  scrvirc;  in 
others  it  as  completely  failed.  Camphor  and  valerian  were  used 
in  a  nmnlHtr  of  the  Frencli  cases,  and  eometimee  with  snccess. 
Trousseau  speaks  in  high  terms  of  valerian,  and  cites  the 
authority  of  Kaver  aa  additional  evidence  of  its  efficacy.  Troue- 
seau  gave  it  in  largo  doseit.  In  one  case,  which  ended  in  com- 
plete and  permanent  recovery  in  four  months,  the  extract  was 
gradually  pushed  to  the  enbrmous  dose  of  one  ouncf  daily;  his 
ordinary  dose  would  appear  to  be  two  and  a  half  drachmtt  a  day. 
liaycr  obtained  rapid  success  in  a  boy  who  suffered  from  poly< 
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uria,  witli  emaciation  nod  nervous  symptoms,  by  means  of  ihe 
powder  ot"  valerian.  In  the  ca*eof  theboy  alluded  to  at  ]>.  233, 
the  ralcriunate  of  zinc  appeared  to  produuc  a  good  effect.    It  was 

S'ven  in  pill,  in  gradualiy  increasing  doacs.  until  20  grains  a  clay 
«1  been  reached.    Tlic  urine  fell  fniin  15  to  5  pints  a  day\  and 
the  thirrtt  and  (lrj*nt'fw  of  the  tongue  were  greatly  (finiininliod. 

Enforced  abslinenee  from  duid!>  wus  tried  in  a  number  of 
caseB;  and,  iti  one  recorded  by  Utit-quere],  with  good  efl'ecl;  but 
in  nearly  all  the  others  it  was  not  only  unsuct-essful,  but  wa.? 
followud  by  decided  aggravation  of  the  general  suftenng,  and  in 
some  cases  by  syinptoniB  uf  threatening  or  actual  uneniic  poiaon- 
ing.  The  fate  of  Dr.  Strange's  patient  i«  particularly  instructive 
on  this  point.  In  one  of  mv  own  ea«cH  opium  pro<lnced  great 
diminution  of  the  thirst  and  dinresiB,  but  the  patient's  distress 
was  so  increased  that  I  was  compelled  to  !<ut5peud  the  use  of  the 
remedy. 

Dr.  Murrell'  obtained  good  results  from  the  administration  of 
belladonna  and  ergot,  in  a  case  where  the  disease  followed  a  tall 
on  the  head,  lie  believed  that  here  there  was  a  lesion  of  the 
sympathetic  aud  consequent  rclaxatiou  of  the  renal  vessels, 
which  would  probably  be  overcome  by  the  drugs  administered. 
lu  other  handi*,  also,  ergot  has  met  with  considerable  success. 

Among  other  remedies  occasionally  followed  by  success  were 
iron,  gall-nuis,  lime  water,  civani  of  tartar,  iodide  of  mercury. 
iodide  of  potassium,  and  pilocarpin.  Dr.  Kennedy  ("I'racli- 
tioner,"  vol.  20,  p,  'M)  lius  i-ccoi-ded  five  cases  in  which  great 
beue&t  was  obtained  from  drachm  doses  of  dilute  nitro-muriatic 
aoid. 

One  of  the  most  frequent  incidents  in  the  hiator}'  of  diabetes 
insipidus  is  the  temporary  suspension  of  the  thirst  and  diuroflU 
on  the  occurrence  of  some  iniurcurrent  febrile  atfection,  and  in 
two  instances  the  su.-^pcnsioti  proved  permanent.  A  hint  for 
treatment  may  be  taken  from  this.  The  application  of  a  large 
blister  on  the  nape  of  the  heck  or  the  epigastrium  (according  us 
the  associate*!  symptoms  aud  the  anamnesis  point  to  the  nervous 
or  the  digestive  system),  might  in  Honas  cases  have  tlic  same 
beneficial  effect  as  a  spontaneous  inflammation.  In  the  (»se 
treated  with  opium,  just  alluded  to,  a  blister  to  the  pit  of  the 
stomach  proved  of  more  benefit  than  any  of  the  numerous 
means  previously  employed. 

The  application  of  tliB  constant  galvanic  current  haa  been  tried, 
with  a  promise  of  success.  Dr.  .VI.  Heidel  trie<l  this  treatment  in 
a  woman,  let.  2'.i,  suffering  from  diabetes  insipidus,  lie  applied 
one  pole  of  a  str<mg  battery  over  the  loins  near  the  spine,  and 
pressed  the  other  pole  as  deeply  as  tKi^siblc  upon  the  correspond- 

)  Brit.  Med.  Journ.,  i.  ISTtt. 
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in^  hypochondrium;  each  side  was  daily  galvanized  for  5 
minutee.  In  8  days  the  urine  had  fallen  from  &9&7  c.  c.  to  4600 
c.  c,  and  afU-r  three  weeks  to  2300  c.  c,  and  next  month  to 
1904  c.  c.  Siinuliiiiieously  the  weight  of  the  body  increased  by 
nine  potinde.  The  amendment  wu8  found  to  be  maintained  at 
the  end  of  three  montha.'  Kiilz  obtained  very  favorable  results 
in  two  ca«08  treated  for  «ome  woeka  by  a  constant  battery  of  30 
to  40  elements.  Ho  applied  one  polo  as  high  a»  poesible  to  the 
nape  of  the  nccic  and  the  other  to  the  loina  or  eptgatitrium. 
The  nioett  eOective  vvay  appeared  to  be  to  apply  the  po(<itive  pole 
to  the  nape  and  the  ne^itive  ]iole  first  to  the  loiim  for  four 
minutes,  and  then  to  the  pit  of  the  stomach  for  four  minutes. 
Dr.  Althaus*  has  recorded  a  case  in  wbich  immediate  improve- 
ment resulted  from  the  application  of  the  constant  current.  The 
current  waa  applied  to  the  occiput,  its  direction  being  repeatedly 
reversed. 

The  Bccondary  symptoms — .dryness  of  the  skin,  ojMgastric  nnd 
lumbar  pains,  etc.,  must  be  treated  by  warm  bath::,  alkaline 
tonic  infusions,  sedative  and  anodyne  remedies. 


APPENDIX. 

Cnsfs  eharartn-lzcd  htf  excessive  diuresis  and  thirsi ;  lerine  of  very 
low  specific  ymi'i'/y,  6ut  cojitaiiiing,  or  having  contained,  a  trace 
of  sugar. 

Cases  of  this  type  form  an  intermediate  group  between  in- 
sipid and  t^acchurinc  diabetes;  nnd  tbeir  existence  completes,  in 
an  exquisite  manner,  the  correspondence  between  the  results 
obtained  by  Bernard  from  iirtificial  injuries  to  different  |>arts  of 
the  floor  of  the  fourth  ventricle,  and  f  iinieal  observations. 

Two  cases  of  this  class,  following  fracture  of  the  skull,  are 
repffrted  by  Fischer  ("Archives  Ocn.,"  Oct.  185:i).  In  one,  the 
Bugtir  amounted  to  0.32  per  cent.  In  the  other,  in  which  there 
■was  a  voracious  appetite  as  well  as  intense  thirst,  there  was  0.5 
per  cent,  on  the  lirst  day  after  the  accident,  and  0.6  per  cent,  on 
the  third  day.  The  floor  of  the  fourth  ventricle  wtis  examined 
id  both  instances  after  death,  and  was  alleged  to  bo  hoaltliy;  in 
the  seco[id  case  (wliich  terminated  in  tetatms),  the  whole  brain 
and  cerebellum,  so  far  as  could  be  made  out,  were  uninjured. 

A  third  case,  arising  spontaneously,  is  relatetl  bv  Trousseau. 
The  disease  had  already  existed  four  years  witliout  serious 
^vjng  way  of  the  health.     The  examination  of  the  urine  (by 


1  Schmidt's  Jubrt-.,  Bd.  180,  S,  S7. 
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Bonchnrdat)  on  two  occasions,  at  conaiiJciable  intervals  of  time, 
Bhowud  a  trace  of  eujrar.  TLe  quantity  o!"  uriuo  varied  from  12 
to  87  lilrofl  a  day.  Among  ilie  Rccondury  i*ymptomfl  were  im- 
poteiietf,  lumbttr  paiiis,  and  a  reiiiark»b1ti  tolenmce  of  alcobulic 
drinks.  TLIh  man  derived  cotmiderable  beaeJit,  but  was  not 
caret!,  under  the  use  of  valerian. 

A  fourth  cose  ie  recorded  in  the  "  Qaz.  des  Uopitaux"  for 
1861.  A  man,  (ct.  35,  was  aflllcted  for  many  years  with  poly- 
uria, paaaing  daily  from  10  to  12  pinta  of  urine,  specitic  gnivity 
1001-1007.  Ho  wax  the  subject  of  chronic  phthisis  when  in  the 
Hotel  I>ieu,  unJer  Trouiiscau,  in  IStJl.  There  was  then  not  a 
particle  of  sug^ar  or  albumen  in  (be  urine;  but  when  he  was  an 
inmate  of  the  Hop.  Ht.  Autoinc,  in  ISoti,  a  trace  of  su.^iir  was 
found.  Acute  pulmonary  symptoms  came  on  at  last,  with  j>ur- 
pura.  The  urine  nipidly  diminished  in  qnuntily,and  the  patient 
sank.  The  autopsy  was  perfornierl  by  Lays,  The  floor  of  the 
fnurtb  ventricle  was  more  vascular  than  natural;  large  vusK-uIur 
ti'unks  mapped  the  eurfaeo;  yellow  spots  wcro  seen  scattered 
over  the  upper  part,  near  the  crura  cerebri.  Similar  patches 
irere  found  below  tlie  points  of  origin  of  tlic  radiclett  of  the 
portio  mollis.  On  section,  the  wliolf  gniy  substance  was  found 
unusually  vascular,  and  of  a  rosy  luie.  Microscopic  examina- 
tion showed  that  these  alterations  in  color  were  due  to  fatty 
degeneration  of  all  the  nerve  cells  of  the  corresjion'iiug  regions. 

A  fifth  case  is  reported  by  Dr.  lialfu  ("Lancet,"  1881,  i. 
p.*  407).  A  gentleman,  ret,  37,  had  suffci-ed  from  mild  glyco- 
suria for  eighteen  months.  The  glycosuria  occasionally  disap- 
peared, but  a  certain  amount  of  pulyuriu  (2500  e,  c.  daily)  with 
excessive  excretion  of  phosphates  was  constant.  The  patient 
improved  under  codeia  and  opium,  with  tepid  saline  douches. 

A  case  which  may  bo  classed  with  these  occurred  to  myself 
some  years  ago.  A  man  of  sixty-five  was  brought  into  the 
Manchester  Tnfirniary  In  an  apO[ilectic  fit.  lie  died  after  lying 
for  six  hours  in  deep  coma.  J>uring  this  period  lie  fltuwied  the 
bed  with  urine.  After  death  a  large  quantity  of  urine  was 
withdrawn  from  the  bladder.  It  had  a  specific  gravity  of  tOlO, 
and  contained  a  considerable  quantity  of  sugar.  A  volumiuous 
clot  was  found  in  the  hi-ain. 
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DIABETES  MELLITUS. 

The  multiplied  reaenrehes  of  recent  years  on  the  occurrence 
of  sugar  or  glucose  in  the  urine,  necessitate  the  adoptiou  of 
some  clib^ilii.'ution  of  chhjs  uf  saccharine  urine. 

('aHeft  of  Biiccharitie  urine  mn)-  be  primarily  divided  into  two 
bn.Hi(J  L'lii^aes  or  divit<ioue. 

One  cinss  consists  of  instances  in  which  a  emoll  quantity  of 
8Uf!:ar  appears  iu  the  uriuo  for  very  short  periods,  without 
relevant  RymptnniR — the  cireiiniBtance  being  a  tcnipomry  and 
in<ridental  confipquonce  of  some  physiological  or  pathological 
autecviK'nt  which  Uaa  little  or  no  affinity  to  diaheteH,  a»  clinic- 
ally undtTrtlood.  Belonging  lo  this  class  are  exaniplcH  of  sac- 
charine urine  after  the  administration  of  chIort>form,  after  eating 
an  excessive  quantity  of  saccharine  and  amylaceous  food,  in 
reciivery  from  cholera,  and  after  a  paroxyam  of  whooping- 
cough,  astlinia,  or  epilepsy.  These  may  be  designated  us  cnses 
of  iai'it/rnfii!  f/fifrnsttria. 

In  the  other  cla-ss  of  cases  the  glycosuria  is  more  intense;  'it 
constitutes  a  permanent  »ytnptum.  and  pensiuU  for  considerable 
periods  of  time,  and  is  associated  with  a  serious  departure  from 
health.     To  this  clatta  alone  is  the  term  diabetes  at  all  applicable. 

This  fineond  class  again  is  divisible  into  two  groups.  In  the 
first,  the  glycosuria  is  persistent  and  intense,  and  the  flow  of 
urine  ia  greatly  increased;  this  state  of  urine  is  associated  with 
"lirst,  debility,  emaciation,  and  a  train  of  grave,  fatally  tending 
jmptoma,  w&ich  constitute  a  familiar,  eaeiiy  recognized  clinical 
initV'  This  is  the  classical  diabetes  of  authors,  and  to  this  the 
HHtuu  diabetea  was  limited,  before  our  more  refined  and  ready 
analysis  disclosi-d  the  presence  of  sugar  in  the  urine  in  a  number 
of  other  and  diftorcnt  states. 

The  seeoud  gron]>  embraces  those  less  serious  types  in  which 
sugar  is  present  in  the  urine,  sometimes  abundantly,  some- 
times  scantily,  sometimes  persistently,  sometimes  intermittently; 
always  with  a  weakly  contlition  of  health,  but  without  thirst  or 
conspicuous  cmaf iaiion,  often,  indeed,  with  corpulence ;  without 
any,  or  only  elighl,  incre:i«e  in  tlie  (Quantity  of  urine,  and  with- 
out that  fixed  tendency  to  death  wliicb  stamps  the  first  group — 
occurring  also  generally  in  advanced  years,  or  at  least  beyond 
the  time  of  early  manhood.    Some  of  these  milder  types  of^glj- 
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cosaria  will  be  separately  noticed  at  the  enil  of  the  present 
chuptcr. 

ETIOLOGY  OP  DIABETES  MELLITUS. 

In  the  decade  1851-60,  454(>  deaths  from  dhtbotcs  were  reps- 

Itred  in  Kn^'land  and  Wales,  beiiiffari  ainiuat  average  ot  464/ 
Of  the  total  niinilicr  ;i032  were  nialeis,  and  1514  fiTiiulcc,  show- 


iiig  that  in  this  counliv  diabetes  U  twiie  more  c-oiuinun  in  men 

I.     Up  to  the  iige  of  in  " 
to  be  equally  liable  to  <Iiabetcs;  but  from  that  period  on  to  old 


than  wunion.     Up  to  the  iige  of  puberty,  the  two  bexes  a])pear 


ago  the  liuliility  of  the  mule  Bex  niuintutns  an  inereasing  ratio, 
as  may  he  seen  from  the  iullowing  table: 


Table  shewinff  the  numbtr  nf  dealhsfram  diaMa,  at  ^fftnatp&riadaaj 

Uit  in  the  Itco  text»,* 


nguo*  «»  urm. 

*             >T». 

yn. 

w-is  ut-n  2&-:in  *s-46  4A-U  AA-ca  nk'Te 

ji*     jt».     yn.  I  jr^     yn.     jtn  '  j»% 

DvHtliti  in  mill  19. 
Drnilit  in  fuiiialM 

•> 

J 

'J»       40 
23      42 

1>7  '  37H    4(t8  1  502    550    TAO    844 
78    2-20i'JM'2(il    247    101    UA 

105     $082 
2«      1514 

ToUtI  mala  mid  f» 

61       82 

( 

176 

6W  760 

768 

797is0l|60e 

1 

ISl     4MS 

Dr.  DickinHOti  luis  shown  that  diabetes  is  more  common  in 
agricultural  than  in  urban  districts,  and  \»  aUo  more  frequent 
in  the  colder  parts  of  the  country. 

Diabetes  prevails  chiefly  among  young  and  m!ddle-agcd 
adults.  It  is  rare  under  tvc  years  of  age.  The  youngest  ex- 
ample that  has  come  under  my  notice  was  a  boy  of  three  years; 
but  in  the  Uegi8trar-<ienerarB  "Keporta"  for  1851-60,  (en  deaths 
from  diabetes  under  the  age  of  one  year  are  rvgistered,  and  as 
roanyas  tbirty-lwo  undertheage  of  ifiree  years.  The  mortulity 
from  dlabeteiK  attains  its  maximum  between  the  ages  of  tweuty- 
five  and  sixty-tivu  years,  und  nminttiinei  itself  Iwtween  these 
epochs  with  tolerable  uiiifomiity.  In  extreme  old  age  deaths 
from  diabetes  are  more  rare,  not  only  absolutely,  but  as  eom- 
pared  to  the  mortality  from  all  eausefi. 

The  development  und  exercise  of  the  stxual  function  n\%Y*e&T 
to  have  a  marked  etlect  in  increasing  the  liubililv  to  diuiietes 
in  both  sexes;  and  the  diniitii^^hed  h-e(|ueney  of  tlie  dise-ase  in 
women  after  the  age  ot  iorty-tive  {a»  e<>m['ared  with  men)  cor- 
responds with  the  earlier  decline  uf  the  sexual  activity  in  ihe 

■  In  Ihe  dffbt  T«ar*  1861-8  llk«  unnuBl  Kvcng*  of  destlu  tnm  dfaliola  cm  n28. 

■  CoDttnicled  from  tho  I{<>Bi'l^■^<>«n•■nl*l  Kvnnrto,  for  IBdl-flO,  forEagUiMluid 
WrIw.     M«an  population  foi  Lhe  deokde,  i&,00&,000. 
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female  sex.  Thu  mnximutn  mortality  in  mules  ia  between  forty- 
five  arul  fifty -five  years;  in  femiilcB  between  twenty-five  and 
thirty-five  yean*. 

l>r.  MathcwB  Duncan  lins  pnintetl  out  thiit  while  a  ftlifflit  gly- 
coaurin  \^  common  tn  prL\ciiu.iit  women,  soinutiiues  true  dinbt'tes 
BU])ervoneH,  athI  h  ttien  vi^rv  (tanurerous  to  tlie  life  of  both  mother 
and  chilli  ("Liiiicet,"  H82!  ii.  prtU4). 

lInHEi'trAKY  Isi'LiKNCK  19  u  <li!*tinct  predisposing  oanso  of 
dtubelc^:  and  1  buve  known  u  considerable  nnmUer  nf  instances 
in  which  the  disease  lins  run  in  fumiliea.  See^en  mentions  a 
brother  and  piatcr  who  were  both  <liabetic.  A  *.hort  time  ai;fo  I 
had  under  my  enrc  nn  nnde  niid  niece  Bimilarly  nf^octcd.  I 
have  also  a  note  of  iv  family  of  eiirht  children,  all  of  wboia 
hecatne  dialietic,  tbooifh  the  parenrs  were  hcallhy.  Sir  II. 
Marsh'  refers  to  a  family  in  whirli  diabetc.-*  coidd  be  trat;ed  to 
the  Hecoiid  (^eneralioii,  iind  to  iinotber  family  in  which  it  could 
he  traced  throujjh  four  gonorations.  Schmidt!',,  of  Xeuenahar, 
traced  heredity 'in  24H  out  of  COO  cji»<»  (tre  "  Lancet,"  i..  1883). 
Diuhtitic  paticntt^  have  freqiieitlly  been  ob»orvc<l  to  bcU>ng  to 
families  in  whieh  |ihthi»i!<  anrl  epilepity  prevailed.  One  ol  my 
paticntB  was  one  "f  tunr  Btirvivor.f  out  of  a  family  of  twenly- 
livo;  twenty  of  ihc«e  had  liied,  aficr  reacldnff  a'lIuU  h^c,  of 
lineering  complaints  with  great  emaciation,  probably  pLibiiiis 
or  ilinlHstes. 

The  sidyeota  of  obesity  and  of  the  gouty  diatb&eift  are  very 
prone  to  a  mild  form  of  diabele^.' 

KxciTi.No  CAirpKS. — The  cxcitine  canse  of  diabetes  ia  often 
oWcuru.  In  a  confidcriiltle  number  of  ciise.-*  the  disease  btts 
broken  out  soon  after  exposure  lo  irW  muf  itJit;  in  olhera  after 
copious  drjiikin;;  of  cold  finids  while  the  body  was  in  a  heated 
state.  Cases  ariainj;  from  cold,  cenerully  presonl  a  train  of 
neuralgic  or  qwis!  rbeunmtie  symjitoms,  before  the  breaking  nut 
of  the  ihirj't  and  diiircftii*.  Excessive  use  of  uarrharmf  and  iim>/' 
lii'vouf  articles  of  fand.  antecedent  nriitr  fthrih  r/masf<>,  ahuse  of 
aifthntir  drinks,  have-all  been  noted  as  probable  exciting  causes 
of  diabeleti, 

The  dii^ease  is  sometimes  traced  to  n  violent  mtntal  emotion. 
In  one  of  niy  patient*  il  follnu'cd  on  'listrens  of  mind  C4iused  by 
an  nnjnst  finn[Mcion  of  ibi-fi;  in  anoiber  it  fallowed  the  bnrn- 
injf  down  of  lii«  place  of  hn«itic?»;  in  a  rbinl  it  vvas  attnl>iited 
to  anxiety  attendant  on  a  Chancery  suit.  Ituyer  mentions  a  case 
of  diabetes  coming  on  after  a  violent  II L  of  anger,  and  Lnmlouzy 

'  Dulilin  Qiiiirlsrly.  1S6J,  p    17,  "Ol". 

*  FnMii  n  di^.-ii'si'-n  tii  iho  Aotl"iiiy  of  Mfdiciira  of  Pnri«  il  wouM  itpm-nr  tlmt 

flrcitfiirni  i«  very  c'linnon  ntno'it  ihn>»>  wli.>  hitvp  mffrod  ft' m  mfl'ii'fu.     .*«■» 
Inyi-ni't  Iti^vm',  1HHS,  li   p.  UH      Sir  J,   Fntirr's  enjwritiiiM  nUu  vi-nflrink  Ihii 
optaWn,    (ttrii.  Mc<L  Juurn.,  1892,  i.  p.  629.) 
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ftiiother  after  violent  B:rief.   Dr.  Dickinson  cites  Boveral  Btriking 
examples  of  diabetes  following  esce«»ive  meitlal  aikxicty. 

Ortj'imc  iti.'teases  of  the  bnun  and  runt  Inivu,  v(  lute  i.'t'arfi,  lieen 
shown  to  be  occasionnlljk-  the  excitinp  cause  of  diabetes.  These 
cases  uru  of  gpetiul  interest  as  l)ciiring  on  the  diecoveriea  of 
Bernord  uiid  olhers,  on  the  nrtifieial  i-roduetioti  of  glycosuria 
ill  attiraals  by  cutting  or  puncturing  various  parts  of  the  nervous 
system. 

On  Feb.  19,  1871, 1  saw,  with  Dr.  Ransome,  of  Bowdon,  a 
contractor,  uged  55.  II«  had  been  formerly  in  tbe  habit  of 
taking  HpiritH  freely — but  three  years  ago  he  had  a  Bucci'setori  of 
epileptic  tits,  ill  coiiseQuence  of  which  he  waa  induced  to  Take 
light  clarut  only.  The  tits  then  censed.  For  the  last  twelve 
months  he  had  taken  largely  of  milk — siimctimea  four  or  five 
quarts  daily.  lie  came  ujider  Dr.  UansoineV  trealiiient  in  JaD. 
lW71,fi)r  bifiaof  iiicmory  anil  mt'tital  eniirni*ion.  llcwaua  smut, 
florid  man — thdUgh  soniewliat  thinner  than  he  had  been.  Tliero 
wua  iiiucIl  thirat  and  a  ravcnouii  appetite.  Tliu  puUc  varied 
from  120  to  140.  The  urine  amounted  to  between  10  and  12 
pints  daily,  and  was  highly  saccharine.  By  strict  dieting  it  was 
reduced  to  7  pints,  with  a  ap.  gr.  of  1032-40.  On  June  1st  he 
had  a  slight  paralytic  seizure  aifecting  tlie  right  band  and  arm — 
with  loss  of  speed)  for  a  fe»v  minutes.  Ilia  loss  of  meuiory  was 
complete  for  recent  eveiiti* — even  a  few  minutca  afier  their  oc- 
currence— but  he  retained  full  recollection  of  mattera  which  had 
occurred  before  his  illness.  This  man  divi]  sonic  months  later. 
A  naked-eye  examination  of  the  brain  did  not  reveal  any  pal- 
pable signs  of  disease. 

Pa\'j-  cites  the  fiiHowing  Dxamplcs:  A  late  alderman  of  tho 
city  of  London  wa*  seized  with  cerebral  hemiplegia.  His  urine 
was  tested  by  Dr.  Barlow  at  tbe  porim)  of  the  attack  and  found 
to  be  free  from  sugar.  There  had  also  licen  nothing  t>om  the 
Bym])toms  and  hiMory  to  lead  to  the  suspicion  that  sugar  would 
be  found.  Shortly  atU'rwards,  hciwevcr,  strongly  imirked  dia- 
betes set  in.  A  menilKT  of  tbe  medical  prol^ssion,  who  wua 
seen  by  Sir  W.  (iull,  was  seized  at  the  age  of  fifly-two  with  ftn 
apoplectic  tit,  from  which  he  recovered,  with  hemiplegia,  how- 
ever, of  the  left  side  of  the  body  remaining  behind.  Five  weeks 
after  the  tit,  this  person  who  bad  never  previously  presented  any 
symptoms  of  diatK-tCfi,  began  rapidly  to  emaeiure,  whit-h  led  to 
an  examination  of  the  urine  buiiig  made.  A  highly  saccharine 
state  of  it  was  found  to  exist. 

Dr.  Richardson'  relates  a  case  of  diabc-tes  in  which  convul- 
sions and  symptoms  of  meningitis  occurred  during  life:  alter 
death  an  ossific  growth  was  found  pressing  on  the  pons  Varolii,, 

1  Med.  Tiinw  uikI  Obz.,  Murcli  anil  llsy,  lS(t2. 
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and  an  abflceae  in  the  posterior  ccrcbml  lobes.  Dompelini^  re- 
lates a  case  of  diabetes  in  which  a  tumor  a^  large  aH  a  nut  was 
fuund  allur  ik'ulli,  ucc-ii[>,viiijbr  (he  wtmle  of  the  right  buif  uf  the 
modullu  oblongata  ('•* A  ri-h.  Oen.,"  May,  \>Hi9). 

E.  Fritz  has  cnlluL'tcd  an  interesting  series  of  caeea  of  dia- 
belee  usaot-iated  with  various  orgiuiie  disuadca  of  the  bruin  and 
cord  (cerebral  softening,  tumoi*a  of  cho  pia  mater,  general 
paralvsiR,  and  myelitis). 

Mr.  Morison  him  reported  a  cnttc  of  glycosuria  accompanied 
by  organic  (lit<eu!«e  uf  tlie  brain/  The  patient  wuh  a  man  aged 
4!)  years,  wliu  bad  a  bit«lory  of  eypliillH,  and  had  also  milfered 
from  nephritic  colic.  Five  years  Iteforc  death  he  hud  com- 
plained of  npbasia,  and  paresis  of  the  ri^lit  side,  from  which  be 
recovered  in  a  few  days,  but  since  that  time  had  urinated  oxcoa- 
gively.  About  two  yc-ars  and  a  half  befoi-e  death  lie  was  found 
to  he  sutfcrttig  fnmi  bcniiann'stlieftia  of  the  left  »iido,  and  progri^ 
Hvc  paresis  of  the  same  side.  The  puriunt  in  addition  showed 
the  sytaptoms  of  glycosuria  ratlier  tliau  of  true  dial>ctc-s.  I'u&t- 
nioriem,  there  were  found  vysts  in  the  righioptie  thalamus,  and  n 
granular  condition  of  the  lower  three-fourths  of  the  fourtii  ven- 
tricle. 

Dc  Jonge  reports  a  case  in  the  "  Archiv  f.  Psychiatric,"  xiii. 
p.  658,  in  which  a  tuberculous  tumor  w»g  found  in  the  medulla 
of  a  patient,  who  during  lifo  hail  Piiflered  from  diabetes. 

Stilt  more  numerous  are  the  ca!<eB  in  which  diabetes  has  fol- 
lowed external  injurits  to  the  brain  and  other  parts.  Dr.  Goolden* 
bns  published  a  scries  of  such  examples;  and  P.  Fischer  has 
increased  the  list  to  twenty-one  cases,  and  ably  analyzed  them. 
Tlic  injuriea  consisted  of  blows  and  fulls  on  the  foreiiead,  vortex, 
and  occiput — sometimes  wltli  and  sometimes  without  frucluro  of 
the  skull.  In  some  instances  there  was  temporary  loea  uf  con- 
•cinusncRS,  in  others  not. 

In  addition  to  cases  of  violence  directly  afiecting  the  brain,  a 
large  nurubLT  (twonly-two  cases)  nrc  cited  by  Fisclier  of  blows 
on  the  face,  fractures  of  the  vertcbrw,  blows  on  the  loius,  tlie 
tlinrax.lhe  abdcmien,  contusions  of  the  kidney  ancl  liver,  violent 
eflorts,  etc.,  which  have  been  followed  by  diabetic  symptoms. 

Some  of  these  traumatic  cases  were  examples  of  confirmed 
diabetes  of  the  ordinary  type,  and  rnn  a  fiital  course.  Others 
vi^r&  of  much  milder  type,  transitory  in  their  dumtion,  passing 
awiiy  on  the  subt^jdcnce  of  the  cerebral  symptoms.  In  some  of 
tbeni  the  diabetic  symptoms  commenced  at  t!ie  time  of  the 
accident,  or  shortly  after;  in  others,  not  until  some  months  bad 
elapsed  after  the  injury. 

In  a  certain  pro^Htrtion  of  the  traumatic  cases  (eight  out  of 

>  Ed   Me<].  Jmirn..  H«rch.  1S78. 

'  L«ncei,  June  >nj  Julj,  I8M,  nnd  Mm).  Tiinw,  T>ec.  1854. 


248 


diahbtes  hellitds. 


forty-three  eollecled  by  Fischer)  the  urinary  disorder  consisted 
of  simple  polyuria. 

It  is  probable  that  in  all  the  traumatic  cases  the  injury  (how- 
ever dittcrcnt  its  seat)  iinpHcuted  some  purl  of  the  sympathetic 
nervous  system,  either  within  the  cranium  or  spinal  cord,  or  id 
its  peripheral  distribuliun. 

Lesions  of  the  peripheral  nervous  system  may  ^ve  rise  to 
glycosuria,  &ud  ouca^ionully  it  is  i>Hid  to  iliabetes,  probably  by 
reflex  action.  Neuriilgiaa  cif  the  firth  pair  of  nerves,  and  of  the 
sciatic  nerves,  seem  specially  prone  to  proiluce  this  condition. 

Ill  his  recent  treatise  on  diiibetes,  Frerichs  lays  great  stress 
on  the  iiiHucnce  of  lesions  of  the  nervous  syBtem  in  producing 
the  disease.  Out  of  165  cases,  he  was  able  to  trace  some  form 
of  nervous  lesion  in  75.  The  nervous  disturbances  comprised 
organic  lesions  of  the  brain,  mental  disorders,  affections  of  the 
peripheral  nerves,  concussion  of  tlie  brain,  mid  uxcustiive  mental 
Btram,  trouble,  and  worry. 

SYMPTOMS. 

The  invasion  of  diabetes  is  generally  insidious.  The  disease 
is  seldom  recognized  until  it  hat!  existed  E>onie  weeks  or  mouths. 
The  initial  synipioms  (malaise  and  slight  emaciation)  pass  un- 
nolice<I,  beortuae  the  ai'petile  continues  raod :  but  the  patient's 
suspicions  are  at  leiigih  aroused  by  the  iricreaaing  frccpicncy  of 
the  calU  to  make  water,  aud  an  incommodious  tbirsU  The  dis- 
ease someiiines,  howevtir,nUaiiit4  a  high  intensity  in  a  few  weeks. 
In  one  of  mv  cases  as  much  as  fifteen  pints  of  urine  a  day  were 
accreted  in  the  third  week. 

As  the  disease  advances,  it  assumes  its  characteristic  features. 
The  thirst  becomes  insatiable,  the  appetite  excessive  or  vora- 
cious, the  skin  harsb,  dry,  and  scurly;  the  patient  enmeiatcsi 
the  countenance  wears  nn  oppcarance  of  sutfering,  and  the  fea- 
tures are  drawn;  a  distressing  sinking  is  felt  at  the  pit  of  the 
stomach;  the  tongue  is  gln7,ea  and  furrowed;  ii  scanty,  tena- 
ctou!i  ntucus  gathers  in  the  mouth, which  is  parched  and  clammy; 
the  urine  rises  to  ei^iit,  twelve,  or  more  pints  in  the  twenty-foup 
hours;  this  urine  is- of  a  pnle  straw  cohir;  its  density  %'arieB 
from  1035  to  IU45  or  higher;  and  it  contains  a  large  proportion 
of  sugar;  (he  virile  powers  fail ;  and  the  mental  faculties  lose 
their  wonted  vigor. 

If  the  malady  proceeds  unchecked,  these  symptoms  increase 
tn  inrcnsity.  The  emaciation  and  losa  of  strengili  attain  an 
extreme  degree;  pulmonary  symptoms  resembling  those  of 
phthisis  often  make  their  a])peanincc,  and  advance  with  alarm- 
ing rapidity;  or  collii^uative  diarrhcca  sots  in;  hectic  fever  is 
established;  the  urine  now  diminishes  in  quantity,  perhaps  loses 
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ita  snparand  bcL-omes  QlhnminouB;  tin?  logs  Kwome  (rdemRtntis 
anfl  the  unfortunate  siiflerer  is  at  Icngtli  rc-li-usofl,  ofii-ii  vory 
KudiK'iily.  ctlhor  \>y  uliuyr  t'xliiiuslion,  or  hi;  is  rarriud  ofi'.by 
one  of  the  tuinieroiis  complicatioitR  of  tho  diseose. 

Some  of  these  BrmptoniB  require  a  more  detailed  consid- 
eration. 

Tub  Urinb, — The  essential  features  of  the  urine  in  diabetes 
arc  its  excessive  tjuantitv  niid  the  [frcseiico  of  RUgar.  The  pro- 
|M>iti(>n  »jf  ilic  hitiiT  vui'ii's  from  8  to  12  per  cctil.  Tt  is  da-nii- 
cally  identical  with  grnpe-suuiir  or  glucoBe.  The  quaiilily  of 
Bugar  excreted  daily  ranges  from  15  to  25  ounces;  but  it  may 
amount  to  two  pounds  or  more,  or  fall  to  an  ounce  or  leiyn.  The 
propurtioii  of  BUgar  ie  always  iiicreused  after  f<K)d,  oii<l  diniin* 
ished  after  fartiing.  Af\er  rlio  use  of  Riiiffhy  or  Biicchanne 
substances,  the  increase  is  much  grc.nler  than  alter  luiinial  f«M)d. 
In  many  of  ilie  niitdcr  cofiCH,  and  probalily  in  the  cnrliest  singes 
of  all,  the  urine  beconiea  free  from  f«ugar  when  Mon-h  and  sugar 
are  entirely  withdniwii  from  the  dii;l;  but  in  coiitirnie<l  cai^ea 
(be  urine  still  poniiniies  sacclmniie — though  in  greatly  diinin- 
ifihcd  intensity — when  the  diet  is  purely  atiimal,  and  even  when 
no  food  at  all  it)  taken.  In  ihitt  hii-l  case  the  sources  of  the 
sugar  are  necessarily  the  tissues  of  the  liwly. 

The  density  of  diabetic  urine  usually  Buctuate(>  a  few  de- 
grees above  or  hclow  1040 ;  it  may  rise  to  1055  or  1060,  or  sink 
to  1015. 

Intercurrent  infliunnialnry  or  febrile  attacks  caura  the  sugar 
to  diminish,  or  even  temponirily  1o  rtisapjtcnr.  Toward  the 
approach  of  death  u  similar  diminution  is  observed. 

The  <juanlity  of  the  urine  oscillates  usiiully  between  8  nnil  15 
pints  daily;  hut  it  lias  been  known  to  exceed  32  pinls.  When 
the  diet  is  restricted  to  animal  food,  the  urine  is  gcncndly  i*c- 
dueed  to  four  or  five  pints  a  day.  The  quantity  of  the  urine  is 
about  equal  to  the  liquids  imbibed.  The  opinions  formerly 
held,  that  the  urine  exceeded  tho  ingested  titpiids,  and  ibar  ilie 
body  absorlfcd  water  through  the  lungs  and  skin,  or  generated 
it  de  novo  from  the  elements  of  the  food  niid  tissues,  are  quite 
unsupp<jrled  by  more  rigid  olvservations  of  recent  date. 

When  the  tlow  is  considerable  tho  urine  has  a  ''cry  pale  straw 
tint  and  a  peculiarly  bright  nsiMTt.  It  speedily  beiroines  opales- 
cent when  cxpoaofi  to  warm  air,  and  in  a  few  hours  fernu-nls 
with  ahumtuut  disengagement  of  gas  and  pmductiiMi  of  sporulee 
and  tiliinieuts  of  the  yeast  plant.  Tlie^e  latter  form  a  while 
flour-like  deposit  in  diabetic  urine  after  It  has  t»een  kept  awhile. 

When  tlio  tlow  does  not  excocti  four  or  tive  pints,  the  color 
and  c<?iieml  np|>earflnce  of  the  urine  arc  natural. 

With  regard  to  the  ordinary  constituents  of  the  urine,  no  par- 
ticular alteration  takes  place  in  their  rate  of  excretion  beyond 
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a  (liniiniition  of  tlieir  proportion  to  the  wnter,  and  (generally) 
sotne  absolute  increase  of  thoir  quantity.  Very  contrailictory 
statements  liuvo  appeared  on  tliio  point;  hut  ihe  iiinru  iruBN 
wortliy  ol)»tTviiiioii»  appear  to  support  tlio  above  wmclusion, 
espeuially  wiih  rt'spfct.  to  urea.  Uric  acid  is  often  diflicult  to 
detoot,  Dwlng  to  the  immcniM;  proportion  of  water;  but  it  is  not 
really  ul^scnt,  u»  bus  been  alleged  ;  and  when  the  volume  at' the 
urine  is  reduced  to  four  or  five  pints  a  dav,  uric  acid  frequently 
forms  an  abondant  deposit  of  large  dark  red  crystals.  More 
rart-ly  1  have  observed  oxalate  of  lime;  aud  in  one  instiutco  a 
persirtteiit  deposit  of  crystallized  ])hosphale  of  lime. 

The  presuiice  of  a  small  qufltitlty  of  albumen,  and  even  of 
blood,  is  not  uucuinmoii  in  advanced  cases,  and  constitutes  an 
untoward  nign.  In  a  gouty  old  gentleman  who  was  pnstitng 
four  pints  of  u  niodurutely  saccharine  urine  a  day,  I  dulected 
(in  addition  tn  a  little  albumen)  iransparcnt  lihnnous  casts  of 
the  uriniferous  tubes. 

Thirst  is  one  of  the  earliest  and  most  pcraistent  syniptome  of 
diabetes,  and  has  otU>D  led  to  its  detection.  Diabetic  patients 
will  geuerally  drink  from  8  to  12  pints  a  day;  but  sometimes 
they  nnbibc  as  mueh  as  25  or  So  pints  a  day.  Nevertheless, 
this  enormous  potation  does  not  suffice  to  quench  the  intolerable 
thirst,  uay,  it  scents  even  to  ititeusily  it.  A  perpetual  painful 
dryness  of  the  mouth  and  fauces  remains  in  spite  of  a  deluge  of 
water.  Patients  have  cvcti  been  known  to  drink  their  own 
aritie  to  allay  their  craving  for  fluids. 

The  immediate  cause  of  this  thirst  is,  probably,  the  esistenee 
of  sugar  in  the  blood.  This  crvRtalline  t'ubhtance,  like  any  other 
crystalloid,  creates  a  demand  for  water  to  ctt'cct  its  rliasohiiion 
and  cUminatioii  from  lliu  body.  Ou  the  other  hand,  the  cod- 
Bumplion  of  large  quantities  of  water  seems  to  aggravate  the 
disease,  by  accelerating  the  disintegration  of  the  tissues. 

Inordinate  appciHe  is  not  nearly  so  constant  a  symptom  as 
excessive  (hirst;  and  in  the  course  nt  the  coniphiint  there  is  not 
uufrequently  complete  anorexia.  Toward  the  fatal  tvrminatiou 
n  loatiiiiig  for  food  of  every  sort  nncn  prevails^  and  ie  accom- 
panied by  rapid  sinking  of  the  powers  of  life. 

£maciaiion  is  generally  a  prominent  symptom :  and  the  degreft 
of  it  is  proportional  to  itie  intensity  and  duration  of  the  disease. 
The  disappearance  of  fat  is  probably  not  without  direct  con- 
nection with  tlie  unnatural  tranBf<irnmtiun  of  the  amvloid  sub- 
stance of  the  liver  into  sugar;  as  it  seems  highly  pi"o\)able  that 
tlio  normal  destination  of  this  is,  partly  at  least,  to  nouriah  the 
adipow;  tissues  of  the  body.  Knuiriation  ia,  however,  not  oti 
iuvariuble  concomitant  of  diabetes.  One  of  my  patients  weighed 
over  15  atone,  though  hu  had  been  voiding  daily  12  pints  of 
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highly  sacchnrine  urine  for  fwme  montlie.  Ono  of  Pront's  dia- 
betic puliunts  weighed  23  etotio!  Tl)i«  ohcge  class  of  t-osea  ia 
murkfttly  less  sftvere,  and  of  more  hoftcful  prognosis  than  the 
generality. 

The  eiiiaciatioii  is  not  confined  to  tlit>  fatty  tittsuen;  the  iiius- 
clee  hecomc  atrophied,  and  even  the  heart  itself.  The  enormous 
flow  of  fluid  through  the  kidneys  explains  to  some  extent  the 
cxee«si\'o  enioeialion  of  diahc-tic  patients;  for  it  has  been  shown 
by  Geiith,  Biieker,  and  M<>!>]ei'.  llmt  simple  transudation  of 
water  througli  the  Imdv  iiicr<?a«i!S  the  disinicjirntton  of  (he  tift- 
BUCR,  and  indiift«  rapid  loss  of  weight,  utiles.'*  tlit>  (hjHc-icncy  be 
made  up  hy  increased  supplies  of  food.  In  diabetes,  notwith- 
standing the  ennrniousaniduntof  alinientH  inxc'»ted,tbedet'e(;(ive 
stale  of  the  digestive  organs  prevents  ttie  possibility  of  suitable 
ooinpcnwiiinn  hy  increasing  the  supply  from  without.  In  agree- 
ment with  this  view,  it  i*  found  that  when  the  flow  of  urine  in 
dialietie  patient*  is  brought  down  l)y  apiiropriate  treatment  to 
three  or  four  pints  a  day  Iliere  is  usually  no  further  loss  of 
weight,  or  even  the  iiaticnt  recovers  some  of  what  he  has  lost, 
though  the  urine  »ii\\  continue  saccharine. 

Dryness  of  the  .•^km  is  a  usual  and  very  unpleasant  symptom 
of  dialietes.  and  its  intensity  is  proportional  t«>  the  diuresis. 
Some  diahetie  patients,  liowever,  sweat  freely  throughout  their 
coni]daint;  others  only  begin  to  sweat  on  the  advent  of  hectic 
fever. 

The  temperature  of  the  body  is  nsnally  normal — often  sink- 
ing a  little  below  the  normal — sonietinies  even  markedly  so. 
Even  in  intercurrent  intiammutions  it  aearcely  rises  above  tho 
healthy  standard. 

The  prevulcnee  of  Aoj'is  is  a  curious  occasional  coincidence  of 
saccharine  urine.  In  a  gentleman  recently  under  my  care,  suc- 
cewive  crops  of  bolls  were  the  earliest  nymptom  of  the  dieeasu. 
Sometimes  they  constitute  veritable  I'uruticuti.  and  as  many  as 
twenty-livo  have  been  C()uuted  at  the  same  time  on  a  diabetic 
patient.  They  mav  even  lie  the  immediate  cause  of  death. 
Other  cutaneous  aftections  are  sometimes  seen,  less  frequently 
than  boils,  namely,  genei'al  eczema,  psoriasis,  and  impetigo. 

An  erythenialouH  and  c-xcnrinted  condition  of  the  urethral 
nrititx!  (due  to  the  irritation  of  the  saccharine  nrine)  is  occasion- 
allv  a  stuii-cu  of  great  discomfort:  and  in  the  female,  heat  and 
itching  about  the  vnlva  are  common  and  ilistrcssing  symptoms. 

Pr.  Garron  states  that  o'lfema  of  the  legs  is  a  constant  feature  in 
diabetes.  It  certainly  is  very  common;  and  tho  flat  surthcos  of 
the  lihia)  can  nearly  always  be  made  to  pit  on  firm  prcft>iiire, 
even  when  no  fulness  existfi  about  the  anlvles,  lam  s{ilinficd, 
however,  that  this  pittitig,  when  very  slight,  is  not  due  to 
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oedema,  but  rathor  to  the  eoft  fttonic  state  of  the  aubcutaiieoua 

tifwuos. 

Ascites  and  iniema  of  the  arm?  and  hands  ocenrrod  in  one  of  my 
cases.  Ascites  is  also  mentioned  iti  one  case  by  Fischer,  wbere 
tliH  ditteuse  was  cntiiplicatud  wtlb  catantct. 

Tlie  dryness  of  the  month  usually  corresponds  to  that  of  the 
general  surface.  The  ton^iic  is  commonly  red,  pretematurally 
clean,  tTi-acked,  and  denuded  of  epithelium.  Iti  the  less  severe 
cases,  or  when  amelioration  has  been  brought  about  by  treat- 
ment, the  tongue  is  moist,  and  coated  with  a  thin  yellowish- 
white  fur.  In  the  majorily  of  diabpiie  patioiitii  the  teeth,  are 
gradually  destroyed  by  caries;  and  the  irunis  become  sponcry, 
swollen,  loosened  from  the  teeth,  and  Viable  to  bleed.  The 
dcstruerion  of  the  teeth  is  attributed  br  Falek  to  the  excessive 
acidity  of  the  ealiva,  due  to  the  generation  of  lactic  acid  from 
the  sugar  present  in  the  seuretions  of  the  mouth.''  SuiiLetimes, 
however,  the  teeth  are  pTosorved  perfectly  in  persons  who  have 
been  diabetic  for  many  years. 

The  (liffesfive  organs  rarcl}'  bear  the  unnatural  strain  put 
apon  them  by  the  excessive  feeding  of  diabetic  patients,  without 
at  length  resenting  tli»  ill-usage,  epigastric  pains  and  a  sense 
of  sinking  at  the  scrohiculiia  cordis,  flatulence,  and  occasional 
vomiting,  are  the  must  coinniou  symptoms.  As  a  rule,  the 
bowels  are  constipated,  and  require  artilicial  aid  to  promote 
their  action.  The  feces  are  generally  pale.  In  advanced  cases 
diarrliuja  not  unfrcquently  occurs,  sometimes  of  a  dysenteric 
character.  This  is  a  formidable  and  generally  speedily  fatal 
complication. 

The  mental  state,  suffcra  a  marked  alteration  in  confirmed 
cases;  hut  the  degree  and  type  of  it  vary  a  good  deal.  The 
change  most  commonly  observed  is  a  heaviness  and  apathy,  a 
disinclination  to  mental  and  bodily  exertion,  sometimes  a  posi- 
tive drowsiness.  The  natural  firmness  of  tlie  character  give* 
place  to  a  deplorable  pusilluniinity  and  a  want  of  moral  sense, 
which  are  foreign  to  ihe  individual  in  a  stale  of  health.  Persons 
who  previously  have  been  above  every  equivocatiou  or  conceal* 
ment,  resort  to  petty  cunning  and  positive  untrntbfulness  to 
deoeive  their  medical  attendant  as  to  their  food  otid  drink. 
Nevertheless,  in  most  cases  the  intelligence  itself  is  not  troubled, 
and  continues  clear  to  the  end. 

The  sexiiuf.  functions  undergo  a  notable  declension  of  vigor 
in  udvaticed  caaes;  and  there  is  freijuently  actual  impotence 
from  faihini  of  the  power  of  erection.  This  defect,  however,  is 
not  a  permanent  one;  and  if  amelioration  take  place  the  virile 

''  Mngitnt  hM  recontly  pointed  out  tlrnt  nn  nlrvoUr  perio«titii  Is  very  common  in 
diiibot«.  am)  l^ttda  m  tiiu  lis;  of  tlic  ivotli,  and  in  scvcni  raus  to  gkni^rene  of  th* 
gum.     (Bull.  <le  I'Acad.  do  JUod.,  '2d  socti»,  wl.  x.  Ho.  b'i.) 


CODRBB,   DURATION,  TERMINATION. 


268 


powers  return  earlj,-.  Kxcoptiona  to  this  rule  also  occur.  Br. 
rrout  mentions  an  inBtuiico  of  acontirnied  diabetic,  who  niurricd 
and  bad  two  childt'«i),  though  the  sacchanue  condition  of  tJie 
urine  elill  persisted. 


COURSE,  UURATION,  TERMINATION. 

Diabetes  is  un  eaacntiuiiy  ehroiiiu  disease;  its  course  ia  nicas- 
nred  by  months  and  years.  The  ordinary  durntiou  of  diabet*;8 
IB  from  one  to  three  years.  Sonielinies  tho  disease  runs  a  rapid 
course  and  tcrniinatcs  in  a  few  months  or  wcoka.  The  most 
rapid  example  which  1  have  tseen  was  a  shopkeeper  aged  thirty- 
four,  lie  was  perfi'cdy  liealihy  until  June  !),  1875.  He  was 
then  suddenly  seized  with  intense  thirst,  and  profuse  discharge 
of  hig}ily  eacchariue  urine,  and  died  on  Juue  18,  utler  an  illoesB 
of  only  eiglit  days.  1  saw  another  case,  a  child  of  three  years, 
who  died  in  three  week*.  Decquerel  mentions  the  case  of  a 
boy  of  nine  years  who  died  in  six  days.  On  the  otlier  hand, 
casea  BometimtB  run  on  for  six,  eight,  or  ten  vcai"s.  The  follow- 
ing tublt  (thows  the  duration  ot  diabetes  in  100  fatal  eases, 
coTlefted  by  GrieMinger: 

1Tnd^r     3  manibR I  cute. 

Uvtwmn  3  and    !■  munlbs i  «uag. 

"       Jl    ■*    12       ■■ ]8     " 

"        1    "      2ytmn SB     " 

M        2    "      *     " 20     " 

••        8    "  4     "                          .                 .                 .       7     *' 

■■        4    "      6     " 2     " 

"        fi    "      «     " 1     •' 

H       4    ••     7     •• 2    •• 

"        7    "      8     " I     '* 

tTndrtimiiinpa 12     " 

The  progress  of  diabetes  is  usually  equable  and  continuous; 
but  cases  are  met  with,  not  very  unfrequentlj^  in  which  the 
symptoms  intcrinit^tbe  saccharine  state  of  the  urine  ceasing 
and  recurring  at  intervals.  Dr.  Betieo  .lones'  has  publislied  ao 
account  of  several  such  cuses  in  old  pi^rsons;  and  I  liavo 
encountered  ^limilar  ones  in  my  own  pratitice  These  will  bo 
again  noiiuud  among  the  milder  types  of  tlie  disease.  Girard 
records  an  example  of  inlermittent  dialK^tosinagirl  of  eigliteeti.' 

The  syiiiptonis  sometimes  begin  suddenly,  ana  not  insidiouslv. 
Not  untrcquently  loo,  the  syinptonis  are  mucli  more  violent  in 
the  first  tew  months  than  at  a  later  period,  when  the  disease  has 
become  continued.  When  diabetes  has  already  existed  two  or 
tlirue  years  the  thirst  and  voraoiiy  rarely  maintain  their  primi- 
tive intensity.     This  change   from   a   more   acute   to   a   more 

>  lltd.>Chir.  Tnn*.,  vol.  iix«i.  *  Caioii  MM.,  I8U 
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cbronic  state  muat   not,  of  course,   be   mistaken   for  a 
improvement. 

Diabt!tt!8  laay  occasionally  terminate  in  eoni{iicte  cure,  but 
the  inajorily  of  eases  end  fatally.  The  disease  only  exception- 
ally pi-oves  fu-tal  itirougli  its  own  intensity.  More  frequetitlj 
one  of  the  complicationa  supervenes  and  cnrriea  off  the  patient. 

COMPUOATIOSS. 

TliQ  most  couiiiion  and  forniidublc  complication  ie  pulmonary 
tubercle,  whicli  nffcL'is  near!)'  one-half  of  the  cases  protrncied  to 
the  third  year.  The  imlnioiiary  di^euite  runs  the  course  of  rapid 
phtiiiHit;.  A  low  atiii  latul  rypo  of  inflannnatiori  is  nUv  liable  to 
ttri)*e  in  the  lungs,  pleura,  or  peritoneum.  In  every  tissue  of 
tiiu  body  there  exists  a  tt-'iideuL-y  to  asthenic  intiammution,  apt 
to  run  on  to  ahacess,  difl'use  suppuration,  sloughing,  phagedteuic 
ulceration,  or  gaugreiie. 

Tlie  orciirrunt-e  of  boils  nnd  cnrbuncles  in  diabetic  patients 
has  long  been  known.  The  statement  of  Prt>ut  that  sugar  is 
always  present  tn  tlit-  urine  of  niitients  aurtl-ring  from  btjils, 
is  I'orraudy  inettrrect.  Dr.  Gooulen  ntentiouM  (Tie  caoe  of  a 
metlical  man,  long  diabetic,  who  had  an  enormous  anthrax  on 
tilt!  nucbu,  which  eumpromised  hte  life.  He  I'ecovered,  however, 
from  the  aiithra.\,  and  with  its  di»up])earHnce  the  sugar  departed 
friim  the  urine.  V.  Frank  ctte»  an  alnii»<l.  similar  cat^e.  Phil- 
lipeauK  and  Vulpian  (''<Jaz.  Ilcbd.,"  Dec.  ti,  1S61)  relate  an 
example  of  anthrax  in  a  hemiplegic  patient  who  was  not  pre- 
viuuslv  diabetic.  Duritig  the  suppuration  of  the  anthrax  the 
urine  became  strongly  saccharine ;  hut  ceased  to  he  so  when  the 
anthrax  cicatrized. 

Gangrene  of  the  lower  estreinilies,  resenibUng  gangncna 
senilis,  has  been  several  times  observed  in  diabetes.  Two 
examples  have  come  under  my  ohservation  of  fatal  gangrene  of 
the  great  toe  in  diabetic  suhjects.  One  was  a  man  of  seventy, 
who  bad  been  diabetic  for  twelve  yeann.  ISo  pulsation  could  be 
felt  In  ilie  arteries  of  the  correeponiling  limb  htdow  the  ponlitoal. 
The  other  was  sixty  years  of  age,  and  was  not  suspected  to  be 
dialietic  until  the  toe  became  gangrenous.  Sir  II.  Marsh'  men- 
tiona  the  case  of  a  lady,  about  sex'cnty  years  of  age,  sutturing 
from  diabetes  of  long  standing,  who  was  carried  oft'  suddenly 
with  gangrene  of  the  fool,  and  leg.  On  examination  an  obstruc- 
tion was  t<Hnid  in  the  iliac  artery.  Dr.  Colics  (quoted  by  Marsh) 
had  seen  two  similur  cai^us  i>f  oi>i<tructeil  arterit^i^.  and  fatal  gan- 

ffrene  in  diabetes.    In  1S45,  Carmichael  prt'st-nted  lo  the  Katho- 
ogieul  Society  of  Dublin  two  eases  of  senile  gangrene  of  the 
lower  limbs  in  diabetic  patients.'    Marchal  de  Calvi  has  drawn 
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Uiuniinti  to  tlie  Bame  subject  more  recently,  anrl  piibliRlied  four 

}w  cfls«s.    Additional  cases  have  al«o  been  brought  forward  by 
'TIi)(lt;k'm.  Luntlouzy,  Oianipuiiilloii.  Bilhinl,'  and  altiers. 

Dftccta  of  sight  in  connection  with  diahctcs  have  of  tate  years 
attracted  a  good  deal  of  attfiilion.  They  consist  eillier  in  an 
eufcfchlcnieiit  of  vision  (andilyopia),  or  cutaract 

Amblyopia  occurs,  according  to  Boucbardat,  in  about  n  fiAh 
of  the  cusGB  of  diabctea.  (joncmlly  eneakingf  it  is  slitrlit  in 
degree  and  temporary,  or  recurrent.  In  one  of  Grieflingcr's 
patR-iits  the  atublyopia  ceased  when  a  ile^jh  diet  was  used,  l)Ut 
It  was  succeeded,  shortly  after,  h^*  eataraut.  Permanent  am- 
blyopia Is  IcBH  frequent;  it  occurs  only  in  advanced  cnncs,  and 
16  »  sign  of  upproiKbing  fatal  tenuination.  The  dimne^8  of 
sight  5tcudilv  increases,  and  at  length  ends  in  total  hhndncas. 

Occasionally  the  amblyopia  may  he  accompanied  by  no 
ophthalmoscopic  aigria.  In  some  cases  simple  atrophy  of  tho 
optii-  nerve  ia  seen,  while  in  others  there  are  observed  lu-mor- 
rhage«  in  the  retina  with  consequent  retinitis.  Opaciticit  of  the 
vitreous  are  vorj-  common.' 

Diabetic  catarart  was  first  noticed  in  this  country  by  Mr. 
France,  and  Lccorcht-  has  giwti  un  excellent  riWuni6  of  what 
wiw  known  on  the  subject  up  to  1S61.  It  occurs  gc'ncrally 
in  inveterate  ca^es  of  long  standing.  It  i$  an  unfavorahle  siun; 
and  death  tbllowa  its  appearance  usually  in  a  few  months;  but 
oometinieti  [>alieut8  wilii  diabetic  cutaract  survive  for  years.  The 
rre<|uuiicy  of  cataract  in  diaWtes  Ime  l>een  estimated  very 
dmcrently  by  diffcrcni  authors.  Griesinger  oliscrvcd  cataract 
in  three  out  of  bis  own  seven  cases.  V.  Graefe  estimates  the 
]>r(>portiitn  ati  one  in  tive;  Bouchiirdat  as  one  in  tbirty-eight. 
tJarrod  had  not  encountereil  cataract  in  anyof  the  large  number 
of  cases  of  diabetes  which  he  bad  seen.  Out  of  forty-five  cases 
(written  in  18fio)  which  I  have  treated,  only  one  had  cataract. 
Of  226  cases  collected  by  Griesinger,  cataract  occurred  in 
twi-niy. 

Diabetic  cataract  comes  on,  sometimes  without  previous 
defect  of  vision,  sometimes  after  one  or  more  allucks  of  tem- 
porary amblyopia;  Bometimes  it  complicates  permanent  ani- 
Idyopia.  It  generally  arises  after  the  diabetic  state  has  lasted 
eighteen  months  or  two  yours;  but  it  has  been  known  to  appear 
in  six  months.  Its  api>earancc  may  coincide  with  aggravation, 
amelioration,  or  stationary  condition  of  tho  pi-oper  diabetic 
symptoms.     Its  course  is  rapid ;  the  two  eyes  may  become  com- 

<  Sm  Ohareot.  Gak  M->M  \»^.  1M1  ;  fin<t  Dr.  Hnlgkln,  AMoe.  MmI.  Jniim.. 
ISM.    Tbv  wlioir  Kill'.  M  vxbntiiiiioly  bv  Mnrclia)  d«  C«lvi  in  Kccher- 

tllM«  far  lea  Ac>-i<)<-nt>  i  i  ,11^,  PitriJi,  IWi4. 

•  Pi>r  flirt lii-r  infnrniBtion  on  tliif  Milfjvct,  rerorenoj  m»jr  b»  n»d«  to  Dr.  Goww'a 
'  MtsdicMl  0(ibtliuUiicj«ov)iy. " 
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^elrijr  eatarnctoDS  in  a  few  days;  sometimes  it  is  devcloiicii 
nwrv  ftlowly.  It  begins  in  one  eye — generally  the  right — ^bnl 
!i\K>n  iiKiilvet!  both,  lu  tlie  case  whiclt  I  obdervtid,  a  wumiin, 
twenty-four  yeur^  of  ogc,  hml  been  <iiabftii:  fiir  two  years  tnul  a 
»*lf.  Three  nionlbe  I'reviously  the  left  eye  beeume  suddenly 
amractous:  in  lees  ili-an  a  week  the  opacity  bud  reiiched 
it*  maximum.    The  right  eye  was  still  clear  nnd  visii>n  perfect 

Catdfttet  ill  diabetea  i»  nearly  always  of  the  soft  kind;  but 
exampleA  of  hard  diabetic  catamcts  liuve  been  met  with  by 
V.  IJraefe,  Guereant,  and  Sir  W.  Wildo. 

It  bus  been  conceived  by  Weir  Mitcbcll'  and  Dr.  Ricliardson' 
(hut  diabolic  ciiiaract  is  produced  liy  phy-ticiil  imbibition  inro  the 
lutiK  of  the  jtacchiirine  matter  of  the  aqueous  hutiiur  of  the  ey«. 
Tbitt  opinion  is  based  on  the  temporary  opacity  produced  iu  the 
>erj'fi(ulline  lens  of  tlie  frog,  when  the  aiiimul  is  immersed  in  a 
FftBCi^harino  solution,  or  when  a  similar  solution  is  injected  into 
Iho  cellular  tissue.  It  is  very  doubiftil,  however,  whether  the 
two  condilioiiii  are  redlly  pathologically  analogous.  LeeorehS 
fiiile<l  to  produce  ojiacity  in  the  lens  of  ral)bit8  by  injecting 
syrup  into  the  eye.  Artificial  cataract  in  the  frog  speedily  dis- 
appears when  the  animal  is  removed  from  the  Eucchnrine 
solution:  but  diabetic  cutiiivct  is  permanent,  and  does  not 
disrtppear  when  amelioration  of  the  symptoms  takes  place. 
How,  on  the  iiiibibilion  theory,  can  tlie  cases  be  explained, 
in  which  (as  in  the  instance  ubich  occurred  to  myself)  one  lenti 
has  been  completely  opaqno  for  months  while  its  fellow  still 
remains  perfectly  transparent  ?     How  also  should  its  occurrence 

(as  a  rule)  so  long  ueluyed,  and  ari!«e  so  suddenly,  without 
any  corresponding  increase  in  Iho  fpinntity  of  sugitr  in  the 
urine?  It  seems  more  probable  that  diabetic  cataract  is  one  of 
the  many  degenerations  of  a  low  inthtmmutory  type  so  common 
in  coiilirined  dialietes. 

Ilepp  flailed  to  Hiid  sugar  in  a  ealaractous  lens  removed  frotD 
a  diabvlio  patient.  Fisher  obtained  a  similarly  negative  result 
ill  anotlier  case.  But  Stoebcr  found  sugar  in  a  lens  examined 
by  him.* 

Operations  for  diabetic  cataract  generally  fail,  from  uncon- 
trollable suppuration  of  the  eyeball.  Sometimes,  however,  tho 
opcnition  succeeds;  and  if  the  primary  complaint  be  stationary 
nnd  quite  uncomplicated,  operation  may  be  recommended  a-s  a 
possible  solace  to  the  remainder  of  life. 

Lecorch6  has  dcscrilied  cndncanlilis  oa  a  complication  of 
diubotcji.  It  occurs  in  the  later  stage's  of  the  disease,  and  usually 
ttiteclH  the  auricular  surtace  of  the  mitral  valve.    It  is  ascribed 

■  Afnorimn  Joiim.  of  Mcd>  Sci..  Jiir.  i860. 

■  Br<>vn-S>;u]iiiir(l'n  Ji>iiri>.  do  I'li^tioldgM,  July,  1800. 
■Anaaind*  Uvultcttqua,  x]vjii.  p.  193. 
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to  the  irritation  of  the  endocardium  b;  the  sugar  coutaiuod  ia 
the  blnoil.' 

Very  various  afiections  of  tho  nrrrous  .ttfstfm  may  arise  as  com- 
plicalioim  in  diiibt'ti's,  XcunilgiaK  »re  vtry  I'ouiuiori :  ttioy  nnwit 
troqoently  att'ect  tlio  firth  cninial  ftn<l  the  fwiatic  nerves,  and  are 
in  tuuny  cases  bilntcntl.*  Auofsthcsiii  hu<I  various  Ibmis  of 
pancstheHia  have  been  olwerved.  The  afluctions  of  the  eye  have 
already  heen  desirilicd.  De»fne8S,  loo,  is  oceaaiotially  met  witli. 
Amount  the  uirectiont;  of  the  inolor  8ystcm,  wc  tiiid'erainpH,  in 
a  few  ciwes  enTivnlsinns,  at}d  imralysiB  of  diflercnt  parts.  The 
panilyrtitt  may  ui>i>ear  a»  hvmi]))egia,  or  may  attack  single  groups 
of  niuecles,  Bncii  a«  those  of  the  eye — then  producing  ptosis  or 
strabismus.'  The  general  mental  Rtate  in  diabetes  has  "been 
already  mentioiieit  {see  p.  252).  Further  psychiciil  diaturbaiit-ea 
arc  sometttiiei^  met  with.  Legrand  du  Saulle  hiu)  found  iu 
various  cases,  mehmcholy,  suicidal  tendency,  apathy,  aud  occa- 
Bionally  imbecility.*  Dr.  Piivy  also,  lias  reported  a  case  of  tem- 
porarv  mania  occurring  in  the  course  of  diabetes  (^'Med.  Times 
and  Ouxettu."  1879,  ii.  p.  2«2). 

The  Coma  wliii-h  altackw  diahetic  patients  ha*i  in  recent  years 
attracted  conKiderablo  attention  froni  clinical  and  pathological 
ob^cn'ers.  Although  this  complication  had  licen  noted  pro- 
TJously  by  many,  yet  a  complete  description  was  tirst  given  by 
KusAinauV  in  1874.  Since  that  time  numerous  cases  have  been 
recorded,  nnrl  it  ii<  now  ]>o#i<ilde  to  cla^isify  them  intovannus 
groups  according  to  the  ditlcrenl  clinical  piciureu  presented.  Dr. 
DreRchleld,  in  ii  paper  read  before  tlie  MaiicheKter  Medical 
Socieij-  in  1881,  iinalyzed  mort*  than  50  caseo,  and  sliowed  that 
they  miglit  be  divided  into  three  groups.* 

In  llie  cases  of  the  Hrst  group,  the  patient  arter  complaining 
for  a  short  time  of  hea<lache,  or  of  pain  iu  the  epigastrium,  with 
asliglit  naui^ca,  is  attiicked  by  a  great  feeling  of  anxiety  or  by 
refiticssnosft  and  aome  delirium,  ai^cr  which  a  [vccntiar  dyHpniTa 
Beta  in.  The  dvKpna-a  u(feetit  both  the  in^pii-utory  and  expini- 
tory  stages  of  respiraiinn,  but  no  cause  can  be  found  for  it,  by 
examination  of  the  cheKt.  and  tiiere  ift  usually  no  cyanosis.  This 
form  of  dyspna'a  bus  been  aptly  tenned  by  Kiissmaul  "  Air- 
hdnger."  Comatose  t^ymptomij  appear,  frum  which  the  pitticnt 
may  at  first  be  roused  by  shouting  in  bis  ear,  but  gradually  the 

■  Set  Brit.  Med  Jount  ,  1992,  i  p.  MS.  (I  biiv<>  Diel  with  one  esMn^li;  of  this 
form  of  pndocanlitit  in  the  poBt-mort«m  room  of  tfao  Muicheater  Royftl  Inflnniiry. 
It  ciinwpoinled  eiilinlj-  willi  the  deacTiption  Kiveii  ftboT«.     R.  M.) 

<  Worm*.     *«■  I-»awt,  1?*"8.  ii.  p.  708. 

'  See  Rom,  DiscJuo.*  of  ilio  Norvous  Sv»t«n],  vol.  ii.  p.  038. 

*  OHzeit«dei  U•^|lttllul,  1877 

*  IX'UlBchea  An:h.  f.  ktin.  Mcdtoin,  Bd.  xv'i.  S.  1. 

*  Sft  Briu  MmI.  Journ.,  I8MI,  li  p.  TIO.  A  limil&r  clutiflcnlton  M  nlio 
silopK-d  Uy  Fivnchi  In  bii  rcceni  ir«uti>«  »r  Diat>«tet. 
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coma  becomes  complete.  The  pulse  is  much  quickened  and  the 
temperature  is  lower  than  normal.  Convulsious  are  of  excep- 
tional occurrence.  The  state  of  the  pupils  varioR,  but  com- 
mouly  they  are  diluted.  The  coma  generally  ends  iil  death  witbia 
48  hours,  and  only  a  few  caecfi  have  been  C:no\vii  lo  recover. 

The  symptoms  of  the  secoiul  tfroup  of  fiwes  closely  resemble 
those  of  urasmia  from  kiduey  disyase.  The  dyepnu-'a  is  not 
BO  well  marked  as  in  the  pi-etM-^ding  form.  The  pmient  com- 
plains of  general  weaknc$.q,  becomes  drowsy,  lapses  into  a  state 
of  coma  with  low  temperature  and  small  pulse;  and  soon  dioB. 

The  third  form  shown  all  the  symptoms  of  acute  Aloohnlic 
Intoxication.  The  patient  does  not  show  the  ssime  muscular 
weakness  as  is  observed  in  the  two  preceding  forms.  lie  is 
attacked  suddenly  by  great  excitement,  staggering  gait,  and 
drunken  delirium.  Giudually  drowslnufis  and  coma  develop  us 
in  the  other  forms  and  death  ensues. 

Certain  phenomena  are  common  to  all  three  forms.  During 
an4l  preceding  the  attack,  a  peculiar  sweet  smell,  likened  to  that 
of  chloroform,  is  perceived  in  the  breath.  The  urine  has  a 
simitar  odor;  and  it  gives  the  so-called  "acetone  reaction" 
with  pcrchloride  of  iron — 'that  is,  when  a  solution  of  percliloride 
of  iron  is  added,  in  excess,  a  deep  i*ed  color  is  produced,  almost 
like  that  of  iit>rt-wine.'  This  reaction  wa&  Iiii>t  described  by 
Gerhardt.  The  urine,  durinj;;  the  attack,  generally  contains  less 
BUgar  than  before  the  development  of  the  symptoms,  and  not 
uncommonly  shows  a  little  albumen. 

Coma  is  more  liable  to  occur  in  the  earlier  stages  of  diabetee 
and  in  young  Bubjccts,  It  is  ct^pccially  frc(|uent  after  muscular 
exertion  and  after  the  first,  udontion  of  a  diabetic  diet.  Con- 
stipation, which  is  common  in  all  diabetics,  seems  to  predispose 
to  the  developmeut  of  coma. 


The  pathology  of  diabetic  coma  is  still  In  the  region  of  theory.  The 
variuvi^  vipwii  whirh  art?  held  tn  rxplnin  the  develo|Hi>eut  of  the  symj^ 
tools  niay  he  shortly  stimniarized  lu^  follows: 

Kuesnisid  romndated  lite  vinw  that  it  was  due  to  the  preeence  of 
acetone  in  the  blw^d.  The  same  suljsliinee  hting.  as  he  believwl.  the 
cause  of  the  f»ecuhar  wlor  of  the  bn:^sUi,  and  uf  tut;  characteristic  reac- 
Uoa  of  the  unue  with  perchloride  of  irou.  Ue  ex[)eriiueut<!d  by  giving 
aoetone  to  nuiiuaU,  hut  only  liAer  very  Urge  doees  did  he  get  any  synip- 
tom8.and  even  theu,  although  he  heliev«d  tiiat  the  symptoms  were  'thu«« 
of  diabetic  cuma,  they  have  since  heeu  ehown  to  diOer  from  it  in  tmeax- 
ttal  partioutare.  Large  dwea  of  acetone  given  tv  man  produced  no 
•flbcta.    Acetone  haii  in  some  cases  of  diabetic  coma  been  absent  from 

t  Ton  Jaksch  lias  rbowa  thai  th«  lo-callcd  "  acrbon*  raaetion  "  it  by  no  naans 
oooiaed  bo  diuht^Lic  iirine.  Ho  ha*  found  it  in  vartoui  fobrild  diBoraer*  aiMi  ia 
Mv«ral  other  ivndUionR.     (Z«iUcbr.  f.  Klin.  Med.,  Bd.  v.) 
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the  hloot],  while  the  acetone  odur  of  itie  lireftth  is  lound  in  many  ulber 
conditions,  e«pei-ially  in  digestive  digttirbnnues,  in  tuberouluei«,  and  iu 
many  di;4urderB  i.<f  children,  u-heii  tio  t-oniH  ticeun. 

Dr.  Balthazar  lAwler  aud  Dr.  Sauudby'  thought  it  proliulile  that  the 
aoutune  piTseiit  iu  tbo  blood  might  act  by  <)teMiivin};  the  red  bltHxl- 
corpu^rtee.  In  one  case,  under  tliu  care  of  Dr.  Fwit^r.  the  b)o<Ml  was 
DDltced  to  be  of  a  pule  hike  i^tlor,  and,  on  standing,  a  f^niyixh  layer 
formed  on  the  top.  Tlili  layer  wax  (xiinpooed  of  {granular  material,  ajid 
did  not  ilit«idre  in  ethtrr.  A  similur  iippearance  wait  produced  experi- 
menlally  hr  mixing;  acetone  with  blmid. 

Knpetein'  Rhoweil  that  free  acetone  did  not  exist  in  the  bloody  but 
that  it  was  produced  by  the  breaking  up  of  ethyl -diacctic  aciil  into  ace- 
time  and  afcoh<d.  It  is  <|iiite  posKible  that  cafies  of  the  third  group 
may  actually  be  due  to  what  tiiey  reeemble — acute  tDtoxication  with 
alcohol. 

Quincke*  pointed  out,  that  the  Buhnlnnce  contained  in  the  urine, 
raiembles  acetic  ether,  in  ita  reaction  with  terric  chloride,  and  in  break- 
ing up  into  ncPtnne  and  alcohol,  but  that  the  iirine  docs  not  Bmcll  of 
acetic  ether,  and  does  not  yield  aoetic  ether  od  shaking  with  ether.  He 
showed  al»o  that  if' acetic  ether  is  prct(e<ir,it  is  combined  with  somcthine 
which  is  neither  grapo-^ngar,  an  alkali,  nor  a  normal  constituent  of 
the  urine.  Uupstein  and  Sftlouum  were  unable  t»  obtain  the  ferric 
chloride  reaction  from  the  condensed  hrc-aih.  Acetic  eiher  wai  alao 
glTCD  to  dog8,  without  producing  any  poisonous  cSbcU.  Still  another 
8uh«tanc«  wdl  give  the  ferric  chloride  reaction  in  urine,  and  thin  ig 
diacetio  acid  or  aceto-acetic  acid.  Deichmiiller  and  Tolleue*  have 
Mserted  that  this  is  the  substance  preaent  in  the  urine  of  diabetics. 
Brieger,  however,  wits  again  unable  to  produce  poisonous  symptoms  to 
dogs  by  giving  this  substance. 

Quite  recently  Stadelmaon*  has  found  an  acid  lo  diabetic  urine  which 
is  probably  ti  croton  acid,  and  bns  suggested  that  diabetic  coma  might 
be  due  to  puisuoing  by  this.  Against  this  view  is,  however,  the  fact  that 
Frericbs  (locciLthas  found  the  alkalescence  of  the  blood  undiminished 
in  diabetes,     it  eroton  acid  was  also  fuuud  to  be  practically  nou- 

puit>4lDOU». 

The  bjiHHl  of  diabetics  has  bc«n  often  observed  to  contain  oxcosslve 
qnautJlii*  of  fat  incc  p.  2G3).  Proftsaors  Sanders  ami  Hamilton*  de- 
ficribtil  in  1879  a  I'asu  of  dianetii;  coma,  in  which  large  ituaulities  of  fat 
were  found  in  the  blood  and  numerous  futemboH  were  seen  in  the  lunga. 
They  suggested  that  fat  embutt  iu  the  lungs  and  brain  were  the  cnuse  of 
the  synipl^ims.  Similar  (»8es  have  been  aes4*rilMNl  by  Btarr,'  Kit?..*  and 
by  Froeer  and  Logan.*    Dr.  Dreschfehl,  however,  was  unable  to  find  fat 

'  Brii.  Med.  .louni..  1*79.  vol.  i.  p.  76. 
»  Ccntnill.1.  f  Srt-il.  Wi«^n,.  1H:4,  p.  8ftft. 
»  Beriin.  klin.  W.K-h«iw.-l...  IfSHO,  p.  I. 

■  AriDslfla  dor  Chirmie,  Bd.  ccix.  p.  22.  AUo,  Brit.  M«d.  Jouni.,  1S82,  i. 
p.  666. 

*  Arcfaiv  t.  tfxp,  PntlioloE,,  BJ.  xvii.  p.  44S. 

*  Bdin.  Jted.  Joum.,  Julv,  187a,  p.  47. 

'  Nnf  York  M«»l.  Record,  rol.  »*-ii.  p.  477. 

*  BoctoD  >[eO.  itnd  SiirK-  Journ.,  tdI.  cit.  p.  124. 

*  Edtn.  Med.  Joum.,  Sept.  1862. 
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emlioli  iu  four  ousctt  of  diabetic  coma,  although  the  blood  coutaioed 
large  quantitits  of  fat.  Dr.  Taylor'  obtaioed  a  similar  result  in  three 
caaes.  Mcireovcr,  fat  emboli  are  found  in  other  difiorders  without  pro- 
ducing any  such  alariniog  symptorua. 

Schmiiz,'  of  NeueDahr,  pr<)|H)unded  the  view  thai  the  fatty  heart»  m 
often  found  in  diabetics,  was  the  cnuae  of  the  oomiiCoec  symptoms. 
Teachcmacher*  believes  that  a  lesion  of  the  sympathetic  may  Iw  present, 
which  mi)|;ht  caii^  shock.  VarioUB  other  viewg  havfi  been  propounded, 
BUch  as  that  the  symptoms  are  due  to  thickening  of  the  blood  from  the 
presence  of  excessive  smounis  of  sugar,  to  ura:mia,  to  cerebral  aaecmia, 
etc.,  but  n'lue  of  thi'sc*  haa  received  uuy  support. 

EbsU'in  has  deseribod  a  necrosis  of  epithelium  as  occurring  in  diabetes 
in  various  giaudi).  and  amongst  others  in  tbo  kidney.*  There  it  is  seen 
that  the  epilheliuin  of  the  convoluted  tubes  and  uf  Honle's  loops  vaa 
swollen  aud  hvaline  in  cbanicter.  In  many  parts  the  ctlls  arc  fatty, 
the  nuclei  are  indistinct  and  do  not  easily  lalcc  up  coloring  matters,  and 
the  celts  are  sometimes  detached  from  the  wall  of  the  lubuleJ  It  >«ems 
maul  probable  that  this  kidney  lesion  may  cause  a  retention  in  the  blood 
of  various  pitiiMiDuUB  matters,  which  are  derivatives  of  sugar,  but  whijm 
nature  is  a>  yet  unknown. 


I'ATUOLOGY  AND  MORUID  ANATOMT. 

Altliougli  dinlietcB  is  it  frequently  fatal  disorder,  necrology'  lias 
thrown  but  an  uncertain  Hgbl  on  its  s«at  and  nature. 

Thu  more*  imlpablu  nnatutnicul  changes  which  have  been  oAen 
found  in  the  lungs  and  elsewhere,  are  raanifecftty  not  due  to  \Uv 
di8eu»e  itself,  hut  to  some  of  iifi  nuinerou^  com]ilii:atiout».  Pliys^ii*- 
logical  data  would  lend  ns  to  Ionic  for  rlio  primary  seat  of  dto* 
beti»  in  the  liver  ttr<ell',  or  in  some  part  uf  the  brain  or  nervous 
systetn  connected  with  the  Iivlt. 

The  liver  haa  certntnly  not  yet  given  up  its  secret,  if  tt  have 
any.  Thu  atcouiits  of  its  appearance,  after  death  fr<»m  dinbotea, 
are  coutnidictory.  Its  eize  is  ueually  nornnil;  sonietiines  ii  is  a 
little  enlarged,  sonietimcj*  a  little  iitruphied.  In  some  cases  it  is 
congcsteil,  in  others  the  reverse.     Occnstonnlly,  it  contains  a 

food  deal  of  sugar — more  frequently,  none  at  all.  Dr.  Willcs 
cUcves  that  the  diabetic  liver  presents  diflcrenccs  to  the  eye 
which  enable  it  to  he  distinguished  from  olhera:  it  is  firm, 
tough,  homo^reneous  or  uniform  in  apivearance,  aud  dark  in 
color.*  IJut  other  descri]'Iiniis  ure  'juile  at  variance  w  ith  this. 
Griesinger  found  the  liver  granular  and  easily  torn  in  one  case; 

1  Guv'a  Hctp  Hcporte,  3d  MnM,  vol.  xxt.  p.  168, 

*  Berl.  klin.  W.-cLvDwh  ,  1676,  p.  OS. 

■  Berlin,  kliii.  WochetiMh.,  18^1,  p.  4M. 

*  DvuUvliM  Arch.  r.  klin.  M*^ie.,  Bd.  nxviH.  p.  143. 

*  (I  have  found  thia  tation  in  three  ooniiecutlvcosHS  of  diibetloeonWi  whloh 
died  in  the  Mancbealvr  laflrniuy.     K.  il.) 

*  I'svjr  on  DiabetM,  p.  140. 
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fourteen  (itlicM  the  livers  were  pevFvctly  normal.  Dr.  Iiickin- 
srin  sees  in  tlu'  livcra  of  diiilietid  i>ntieiil«  <^vi(Ioiicc  of  long-ci^ii- 
tiriucd  livpvncniia,  ending  in  ovorgrowlh  uf  thu  epitlielium  and 
fibrous  tissue. 

Microscopical  investijfatioiis  have  been  equally  unHalisractory. 
Fiirster  and  (_»rii;?iriii(.>r  found  tbu  liver-i-'ells  natural.  Heale' 
Olid  Frencb**  remark'-d  a  dimirmtion  or  abwuco  of  for.  l*tivy 
found  the  fat  uudiiuinisbcii.  Htnekvifl  found  the  fat  undimin- 
ifiliod,  but  an  unusual  proUferuiion  of  the  bepatic  cclU.  Kbr- 
licU'  bat)  fouud  excess  of  }(1ycogen  in  the  interior  of  the  liver 
celk. 

Of  the  bile,  l>r.  Pavy  remarks,  that  in  nearly  all  the  canes  in 
wbicb  be  bas  Mpccially  examined  it,  it  \iiv*  pretieuted  u  i<lriking 
appeunmce,  resumUIiiig  a  rbubarb  mixture,  and  dc|tositing  a 
copious  8e<linient  cousistiug  of  columnar  epitbelium,  and  yi.dlow, 
aiiiurpbnu^,  frranular-lookitipc  mutter. 

Prout  says  ihat  bo  frcqufutly  observed  a  ^forged  condition  of 
tbe  veiiia  terniinatitig  in  the  porta)  ityt^tem. 

i\ft'ection«  of  ibe  pancreas  bave  been  frequently  found  in 
diubeteB,  and  eflpeoially  hordening  and  atrophy  of  the  organ. 
Tlio  latter  uonilitiun  bus  buen  especially  insisted  upon  by  Lun- 
ctTcaux.* 

The  researches  of  Bernard  on  artificial  glycosuria,  and  the 
large  iiuiuher  of  reeordod  eases  of  diahetoa  in  wbiob  the  diaeuae 
ha-H  fdlUivved  or  eoiticide<l  with  disease  or  iiijurien  of  the  brain, 
liuve  diri'i'tt'd  the  utterilinn  of  patbiilu<;ii5iH  to  a  more  minute  ex- 
amination of  the  nervous  centres. 

The  floor  of  the  fourth  veDtrieleha**  been  e.\amined  in  several 
instanceH.  Sometimes  it  has  been  found  quite  natural;  in  other 
ca-^es  it  was  found  the  seat  of  serious  pathological  changes.  In 
I860,  Kuys  brought  before  the  Soeictc  de  IJiologic  an  example 
in  which  this  spot  whs  sortenwl,  highly  vascular,  and  of  an  un- 
natural brown  color.  The  nerve-cells  were  found  degenerated 
and  full  uf  yellowiah  granules.*  Monncrel  followed  up  this  ob- 
servation* with  another  in  which  similar  cliangos  were  encoun- 
tered in  an  earlier  stage.*  Tanlieu  reeonls  a  case  of  diabetes  in 
which  there  existed  slight  paralywirt  of  the  lufl  aide  Ibr  three 
months:  the  <liabetes  i>ei'sifited  until  deaib  two  years  afterwards 
from  pbtliisis:  the  mediillu  oblongata  wua  found  congealed  and 
of  a  uark  gray  color.'" 

In  his  work  on  diabetes,  Pr.  Dickinson  describes  the  cbauge« 
in  the  ncrvouN  system  found  by  bim  in  cloven  filial  cases.  A 
[irnctiBed  and  careful  eye,  he  fays,  will  often  detect  a  porosity  in 

>  Mod.-Chtr,  Rev  ,  19J?,  p.  324.  ■  Cll^A  bv  aric*ini^.<r.  Uk.  cU.  p.  S4. 

»  S^e  Frvnoh*  on  I>inbct(r».  IftM,  '  Hull,  de  l'Ac«H,  do  Wwl..  inil. 

■  Bul1uUn.li-  Ih  H,^-Af.  [tiol  ,  ISflO.  *  (Jnx.  <lm  H<-i|>.,  Jmi.  II,  IWl'I. 

'  Mod.  TtDw*  luitl  <imz.,  Feb,  1802.  Sm  ilfa  >t>'}rv.  p.  250. 
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limite'l  i>atcbes  nf  t}io  white  matter,  aa  if  it  was  closely  beset 
will)  ]iiii-lioicA,  enclt  piiiicturc  containing  a  vc&mjl  mucli  siimllbr 
than  itself.  Under  the  iiiioroiwo]*  these  exciivatioiis  become 
oonepiciioiis  objeots.  Tlie  excHvatioiiH  are  foutid  about  arteries 
or  in  positions  which  arteries  have  once  occupied.  They  are 
sometimes  globular,  auil  at  their  muximum  eiieh  as  would  lodeo 
peas.  Oittm  they  arc  elonffatod  and  narrow,  nnd  may  be  ue- 
acribed  a*  tunncU  directwl  by  the  course  of  the  vei=seU.  They 
aro  caused  by  a  destruction  and  al«nrption  of  the  nervous  mat- 
ter alon^  tlie  course  of  the  artcricB,  and  are,  at  least  in  some 
inatauces.  cauflcd  by  an  escape  of  the  contents  of  the  vessel  into 
the  Burr<>uiidinj^lisHue»,witli  eoiiBequent  ilc^eiieration, softening, 
and  removal  of  the  nervous  matter  which  lias  been  permeated 
by  the  intrusion. 

When  the  disease  has  proceeded  to  its  natural  end,  the  excava- 
tions  are  vWdely  scattered  through  the  brain  ;  numerous,  small, 
and  closely  sot  in  the  white  matter  of  the  convolutions,  fewer 
and  larger  about  the  central  parts.  The  corpora  striata,  optic 
thalumi,  ])on8,  medulla  and  cerehelluni  are  the  chosen  seats  for 
tlie  larjiest  and  most  striking  IioIck.  The  white  matler  of  the 
convolutiotis  is  ofttti  rcTidered  slrikinglj*  cribriform,  in  patches, 
by  numerous  ero^ion^t.  More  than  titU'  have  been  found  in  a 
apuL-e  of  not  half  an  inch  sijuare — minute,  but  distinctly  visible 
to  the  naked  eye.  Each  contains  a  vessel,  usually  an  artery, 
arounrl  which  is  an  irrc^lar  interval,  containing  crystals  »f 
hieiuatine  and  pru<luets  of  nt-r\'Oue  degeneration.  Thvse  holes 
are  evidently  cxagiierationH  of  the  perivascular  spaces.  The 
cavities,  whatever  tbeir  size  and  place,  are  much  the  same  in 
appearance  and  contents.  They  are  abruptly  bounded,  usually 
with  a  narrow  margin  of  disintegrated  nervous  tisane,  the  brain 
matter  outside  of  this  being  absolutely  natural.  According  lo 
their  date,  they  contain  degenerate  remains  of  nerve  tissue, 
remnants  of  bloodvessels,  or  of  extruded  blood,  or  are  empty. 
The  iirnducts  of  nervous  degencmllon  are  lir^t  removed,  then 
for  awhile  the  cavity  contains  only  dilated  orshrunken.and  obso- 
lete arteries,  with  areolar  tissue  derived  apparently  from  the 
pcrivusculur  sheath,  and  crystals  of  ha?matine.  Lastly  these  dis- 
appear also,  and  a  mere  vacuity  is  left.  The  chitngea  in  tha 
cord  are  similar  to  tliose  in  the  brain,  but  le>^^  declared. 

Dr.  Dickinson  regards  these  lesions  as  the  initial  pathologiinil 
fact  of  ordinary  idiopathic  diabetes,  and  as  the  primary  cause  of 

glycosuria.'     \Vliuther  these  observations,  and  the  deduclious 
rawn  from  them,  will  stand  the  proof  of  controlling  inquiries, 
remains  to  be  seen.    They  have  not,  even  now,  been  atlowerl  to 


I  Dr.   Dickinson  («cn»  to  bivo  given  up  th«  cltim  that  time  diaogfis  sra 
peculiar  tu  dtftbvtM.    Se«  Lan«t,  I87S,  >.  p.  117. 
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pass  without  chrtllenge.  KuU*  stiitcsthnt  in  three  cases  of  fatul 
iliiibfles  oxuniitieil  hy  )ii[ii  no  cnlurs^emcnt  of  the  peri  vascular 
canals  of  the  nieOuIla  couhl  l»e  iliscovercd,  iieilhei"  witli  the 
naked  eye  nor  tho  niicrf>s(;ope.  The  same  milhor  c\U'»  W.  Miillcr 
ax  having  carefully  tvin|.iared  tite  nii^dulta  in  three  diiibetica  and 
in  two  (Mises  of  paralytic*  dementia,  and  as  coming  to  the  eon- 
r1iii<ioii  that  diahotes  may  exist  without  enlargement  of  the  peri- 
vascular Canute,  and  that  euhirgeiuent  of  the  penvu(<ciitur  eunals 
itiiiy  exii?l  without.  diahetes.HUtl.  cotiBequently,  thut  the  uniitonii- 
cal  changes  found  by  Dickinson  have  no  causal  connet-tiou  with 
diabetes.  Tayhir  and  Cjowlliart"  buvo  aUo  been  unable  to  find 
these  appearanccfi. 

Dr.  I>reschfe1d  made  a  communicatioti  on  this  eubject  to  a 
meeting  of  the  Manclic«ler  Medical  Society,  on  T>ec.  1,  187fi. 
ITe  bad  examined  tiie  brains  of  two  fatal  cases  of  diabelei*.  In 
both  thc?vc  ca^vH  the  brain  and  medulla  were  most  carefully 
searched,  and  microscopical  sections  were  made  both  from  fresh 
and  hardened  preparations,  but  in  none  of  them  could  altera- 
tions in  the  perivascular  canala  be  discovered,  such  as  liave  been 
described  by  Dr.  Dickinson.  Indeed  one  of  the  specimens  bad 
been  used  by  Prof.  Oameeo  to  illustrdtc  before  his  class  the 
normal  histolo^'y  of  the  hmin.  It  certainly  aocms  strange,  if 
this  wide-ppreud  de»trnction  of  nervous  matter  really  occurs  in 
diabetes,  that  mental  uberralion  and  paralytic  accidents  should 
usually  be  so  conspicuously  absent  from  the  clinical  history  of 
idiopathic  diabetes. 

Silver  and  Irvine*  have  described  hemorrhage  and  softening 
of  tliG  spinal  cord  in  the  cervical  and  upi>er  dorsal  regions,  in 
one  case. 

Lesions  of  the  pneuinogaatric  and  of  the  sympathetic  netTrea 
hnv^  ultto  been  found  in  soniu  cases  of  diabetes.  Ilarley  cites  a 
ciue  in  which  a  ealcareou.-^  tumor  as  large  as  a  hai^el-iiut  was 
found  pressing  on  the  right  vagus  in  the  chest.  Poniklo*  has 
described  an  overgrowth  of  tibrous  tissue  in  the  ganglia  of  tho 
syni  pathetic. 

The  hiood,  as  might  have  been  expected,  is  unnaturally  charged 
with  sugar  in  diabetes.  It  has  been  found  in  the  proportion  of 
from  0.3  to  O.o  per  cent.  From  the  blood,  sngur  tinds  its  way 
into  all  the  li^.-^ues  and  tluidtt  of  the  body.  Sugar  has  been 
fonni]  in  the  fecc*i,  the  »weat,  (lie  humors  of  the  eye,  the  tears, 
the  saliva,  and  the  gastric  juice 

In  many  cases  of  diabetes  the  blood  also  coutnins  u  large 
excess  of  tiit.    Dr.  Gamgce,  in  one  case,  found  as  much  as  10.8 


*  B«lu>ec  X.  r«th.  u.  Tliemp.  ([.  D'lab.  Hell. 
■  Oiiv'A  noH|ilul  Ropoiu,  vol.  xxii.  p.  iift, 
»  Puih.  Trnn*..  vol.  sxi». 


Marbiirg,  1874,  p.  10. 
*  LADMt,  1878,  L 
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per  1000 — the  normal  proportioa  being  about  2  per  1000. 
(Gnm^cp'a  "Viivftiological  ClicniiBtry,"  vol.  i.  p,  172.) 

Of  the  Bccoildary  lesions  or  complicatiotifl,  tlioBc  t'noTid  in  the 
hiii^s  are  the  iiitittt  ^-omnioii.  Out  oltfixly-four  autopsies  collated 
by  Griesirijrer,  tuhciclc!*  woi-e  fnund  in  the  lungs  in  thirty-one, 
or  nearly  one-hiilf.  Pavy  and  "Wilks  believe  that  the  pulin'Mutry 
misehief  is  not  always  'genuine  jihthintig,  even  when  it  runs  a 
clowly  similar  coui-se,  hut  coneiBts  in  a  chronic  inflammation 
leadine  to  the  breaking  down  of  ilie  lung  tissue  and  the  forma- 
tion of  cavities. 

Pneumonic  consolidation  and  gangrene  of  the  Iung8  have 
likewifte  been  not  unfreriuently  found.  Sometimes  (not  aUva\'8) 
gangrene  of  the  lungs  in  diabcteit  ia  not  accompanied  by  the 
cbaraeteristiu  fetor  ot  that  eoinnlaint. 

In  long-standing  eases,  the  kiutievH  are  not  unfrequcntly  found 
seriously  altered.  Out  of  Griesinger's  sixty-four  autopsies  renal 
alterations  were  fdund  in  tliirtv-two.  In  sevenlcen  instaneea 
there  wa;*  degeneration  resembling  some  form  of  Erifcht'a  dis- 
ease, mostly  with  tattv  degeneration  of  the  renal  epithelium. 
Granular  atrophy  of  the  kidneys  wan  never  found;  but  cyeta, 
cieatrical  Bpota,  adhesions  of  the  tunica  propria,  and  pyelitis.  In 
five  L-afef  tlie  kidneyrt  were  markedly  hyperu-nnc.  and  in  seven 
considerablv  hypertroiiliied.  Prout  fllate«  that  the  kidneys  of 
pcraone  dying  of  diabetes  assiimo  frequently  a  ]>eculiar  deep 
orange  tint  on  exposure  to  the  air.  Khrlich  has  recently  de- 
Bcribwl  collections  of  glycogen  in  the  cells  of  tlie  kidney  espe- 
cially in  the  region  where  tlie  cortical  and  medullary  portions 
join.' 

The  stomach  U  comnioidy  found  distended,  and  the  mucous 
niembruue  tbiekeueil  and  softened. 


PHTSIOtXWJlCAL   AND  THKORKTICAL  CONSIDEIIATIONS 

RELATJNG  TO  UIAHETES. 

Much  light  has  been  thrown  on  the  pathology  of  diabetra  bv  the 
observations  of  Berunr<1  and  others  on  tbe  presence  of  an  amyloiJ  sub- 
stance in  the  livfr,  siul  the  poaitibilitv  of  inducing  glycosuria  in  animals 
by  artificial  means.  A  r^um^  of  ilie  pnftent  state  of  thcee  qucsti(mi 
is  absolutely  neceasary  to  the  comprehension  of  any  theoretical  view  of 
diabetes. 

Bernard  dinco'rered  tbe  Aindamenlal  fiict,  that  the  liver  of  all  healthy 
animals  coutaiui  a  large  quantity  of  n  iubstance  resembliug  starch  or 
dextrine.  When  the  liver  «f  an  animal  ncwiv  killed  is  absnduned  to 
itself  ill  «  warm  ptnce,  it  8)wwdily  beconiM  charsed  vith  su^ar  by  the 
coovergioD  of  a  portion  of  this  euljetance  into  gVucow ;  and  wbvn  the 
sugar  so  pi-oduced  is  washed  completely  out  by  a  stream  of  vater,  the 

'  See  Fnrichi,  loo,  oJt. 
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organ  abondoDed  to  itself  a«  before,  beooroes,  Rgaio  in  tvcmy-fourboure, 
abuiiiiMilly  cliur<;t'<l  with  «u^r.  'Tim  couvenioo  ^ca  mi  uiuil  nil  the 
amyloid  Rubguuice  i^  chaupci!  into  euyur.  Tlie  trnnMr<-<rma[iou  hero  wil- 
ncMcd  takes  place  br  the  iK^tiuu  of  a  peculiar  fcrmout  which  eirculttiea 
in  the  hlofHl. 

I  hare  obtained  th«  amyloid  aiibstnnce  of  the  iivcr  (which  has  re- 
cpived  the  various  names  of  animal  or  hejmtie  dextrine  '.  or  starch  ),  li/-pa- 
liW,  mid  sooamylwn)  in  the  grcalest  purity  und  with  the  )freatf«t  e»M 
from  the  liver  nl"  the  oysttT.  The  larj^e  fawn-colored  mastt,  which  con- 
stitutes ihe  delicnry  of  this  molluak.  •houKI  he  cut  out,  and  plunj^l  for 
a  few  minuteA  into  boilinpt  water.  The  hardened  mam  ifi  then  |Minnde<l 
in  a  mortar,  mixed  with  a  small  quantity  of  wnt^r,  and  Ixiiled  no  itii  to 
form  a  decoction.  Thii  is  .tiiK^ei^uently  filtered,  and  ponred  into  live 
tim€«  its  hulk  of  Rtron^  alcohol  or  jjtacial  acetic  acid.  An  ahundnnt 
precipitation  of  snow-white  f1ake«  in  product.  Tliis  i»  the  atiiyhiid  8ui»- 
eUuc«.     It  i^  collectetl  on  a  filter,  washed  with  alcohol  and  dried. 

Wbeu  pure,  hepatic  dextrine  i»  a  white.  tHvlelees,  iutMloroiis  hody.  It 
dinolT«s  freely  in  water,  forniint;  an  opali^cent  solution  like  ekinnned 
milk.  It  coutainii  no  uitrotten;  its  fonnuJa  i»  C,jH,.,(J„.  With  iodine 
it  b«bare«  like  vegetable  dextrine,  yielding  a  dwp  wiue-re<l  colorntiou. 
It  does  out  reduce  the  salts  of  tvpper.  nor  ienneut  with  Vftat :  hut  (like 
starch  and  dvxlriue)  it  w  siK-edily  c<»nvvrl«d  into  glucose  by  the  contact 
of  saliva,  pancreatic  iuicc.  or  diaetaw.  It  i»  similarly  converted  by  the 
contact  uf  fre«h  bloud,  which  has  no  effect  on  starch  and  dextrine.  Thia 
last  pniperty  is  its  peculiar  chnracteristic. 

SchifT  has  satisfied  hiniwlf.  by  a  moat  ingenious  set  of  exiierinienta, 
lliat  he  haa  delected  the  exact  Ritiiatiiui  an<l  physical  cundition  nf  the 
amyloid  subfitance  in  the  liver.  He  found  it.  not  infiltraled  nr  di»(dved 
in  the  hepatic  tisane,  but  oollecle^l  into  sc|inrate  vcniclea  or  granule?  [ire- 
ciwJy  aB4)ccnr8  witli  Ertnrch  in  the  v<-f;etable  kingilnni.  In  the  fro^,  he 
found,  under  a  mflffnifying  |X)wer  of  tiOH  diameten>,  that  the  liver-celU, 
ID  addition  co  one  or  two  round  nuclei  and  twelve  or  twenty  fat  trlnhules, 
contained  au  imrocDse  number  of  minute  )>alc  v<-ifiolett  var^'inu;  in  g'lte 
fr*""  T^mi^  Wm  °^  '^  ''"*^-  Within  these  vesicles  the  aravtoid  Bub- 
Btance  w  accumulated.  The  outer  membrane  (aa  in  the  vegetable  dlareh- 
granule)  contains  niiroeen.  Na^se'  hait  eulitiequently  detected  eimilar 
amyloid  resiclea  in  the  liver-celU  of  worm-blooded  animals.  Th«-y  differ 
from  moat  of  their  vegetable  homologiie*  in  not  powwMiing  com-^-ntric 
markings,  and  in  not  yielding  a  blue  coloration  with  iodine.  I  have 
endeavored  to  verify  theiie  ohAervationa  in  the  liver  of  the  frog  and  the 
oyster,  but  without  siicceM. 

Animal  dextrine  in  always  present  in  the  liver*  of  all  the  healthy 
animals  hitherto  examined,  whether  living  on  vegelnble  or  animal  food, 
or  fasting,  lint  under  a  variety  of  diseased  and  unnatural  conilitiona  it 
quickly  disappears.  The  oirrmnstanreit  precetiing  death  front  diseaw, 
are  i^uch  that  the  liver  scarcely  ever  contains  a  trace  of  amyloid  «ab- 
ftance  when  examined  poti'morfem. 

The  pceti/iarjermeni  of  Ihe  liver-dextrine  exists  in  the  blood,  but  has 
not  yet  beun  isolaLed.    It  ia  nut  liable  to  disappear  under  those  oondi- 

'  ArehJT  iIm  Vcrein*  fur  j:«nieiB»ch»ftI.  ArMten,  IV.  I.,  p.  07. 
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tions  of  diseiue  which  cauao  the  bepntic  dcxcrine  to  vaouh  m  quickly. 
Nevertheleu,  tt  it  sonietirDt«  abst^ut.  Schitf  tuadp  the  curious  flUcovcry 
that  thiit  ferment  totally  ()iiuip]>cnrs  froiu  frogs  during  the  eecoad  hftlf  of 
the  wiuitir  Hud  the  early  spring  toonthit.  Thta  occurs  u  a  regular  event 
ID  the  anuuBl  changes  which  theive  hntrnchiHntt  umlergo.  During  this 
iDterval  the  liver  is  as  full  as  usual  of  ninylcld  sulwtiince,  but  no  spouta- 
neoUB  productir<n  of  sugor  occurs  when  (he  organ  is  abandone<l  to  itself 
in  a  warm  place,  nod  nrtiticinl  glycisuriH  caunot  he  engeodered  la  such 
auinial?.  When,  however,  the  blood  of  nnotlier  aoiiDal,  which  is  not  in 
this  peculiar  conditiou.  is  injected  Into  the  bodies  of  wiutcr  frogs,  or 
anplie^i  to  their  livers,  the  usual  pnxluctioa  of  sugar  takes  place  rapidly. 
Thiri  abaeovti  of  a  fcrDient  has  Dot  bei>D  not«d,  as  a  regular  occurrvooe. 
io  any  wurm-blaoderl  nuiunls  ;  hut  Dr.  Tavy  states  that  he  once  cDoouil* 
teml  a  healthy  rabbit  iu  this  coudition. 

Gn-ut  divergence  of  iipinion  prevails  as  to  the  destiny  of  the  liver- 
dextrine  during  bealthv  life.  Many  physiologists  adhere  to  the  view  of 
liLTuard,  and  halicvo  thai  a  continual  conversion  uf  this  eubfetunce  into 
augur  is  going  on  in  the  liver,  and  that  a  (juaniity  of  sugar  is  being  oon- 
Btanily  [N>un.'<l  iul4]  the  hepatic  veins  and  cnrriiHl  olf  inU)  the  circulation.' 
Dr.  P'avv,  on  thti  other  hand.  contendH  that  there  is  no  couvvnion  of 
hepatic  m-xtrine  iuut  Hugar  iluriug  heultli y  life,  nor  any  Mmiinual  stream 
of  sugar  flowing  into  the  circulation ;  and  that  when  such  oonveraion 
dues  take  place,  it  ta  an  abnormal  or  (iJHeused  tM-4Urrenca,  or  dne  tu  pott- 
VtorUtm  changM. 

"  Instead  of  the  liver  Inking  Msmlially  u  sugar- forming,  It  is  u  nugar- 
•ssiniilatitig  organ.  Its  great  function  in  relation  to  sugar  is  to  prevent 
this  principle  reaching  the  circulation  to  any  material  extent."  (Pavy's 
Crooniun  Lecture*.) 

In  cold-blooded  animals,  the  view  of  Pavy  has  appeared  to  m«  to  be 
the  correct  one.  1  have  r»peat«dly  tested  the  point  in  frogs  and  oysters, 
and  have  never  succeeded  in  detecting  a  txace  of  sugar  ui  tim  liver,  if 
the  organ  was  examiued  before  the  poesthility  of  any  p(uit-morten 
diaogee.  In  the  case  of  the  oyster,  the  i>x[>eriiueul  is  u.  very  easy  one. 
A  fresh  oyster  i«  cut  in  half  with  a  (inir  of  scisKors,  in  such  a  way  that 
one  half  ^hall  drop  into  u  cup»i)le  of  boiling  water;  the  other  half  ia 
laid  anide  in  a  warm  place.  The  latter  very  speedily  becomes  abuod- 
Biilly  saccharine  ;  but  in  the  former  the  ferment  has  b«en  rendered  inert 
by  the  heat,  and  nut  a  particle  of  autmr  can  be  detecteil  in  it,  even  alter 
being  long  kept  in  a  warm  place.  The  cimditions  in  the  oyster's  liver 
are  precisely  similar  (as  far  as  is  known  i  to  those  in  theliver  of  a  warm- 
blooded animal.  An  abundance  of  amyloid  matter  and  the  ferment 
coexist  side  by  side  in  the  organ,  and  yet  no  reaction  takes  niaoe  he- 
iwecD  lliem,  and  no  sugar  is  jiroducod,  so  long  as  the  normal  state  it 
maintained. 

A  similar  experiment  is  more  difficult  in  warm-blooded  animals,  bc- 
eaasc  it  is  iropoeaible  to  pruoeed  with  the  same  oelerity ;  yet  in  Dr.  Pavy's 
bands  the  results  nbtaioed  were  fully  confirmatory  of  his  doctrine 

■  Among  tbsM  may  be  mentioned  Umticy  (Prw.  Roy.  Soe,  roh  x.  p.  Sm)t 
Enhtiiidt,  i>m(ir|uil  (L'oiiiplM  Rradii*,  L  xlix.  ji.  '!»},  nnd  Lu«k  (Now  Tork  Uod. 
Joum  ,  1870).     Pnltun,  TrmtlH  va  Uumiin  rhyiiutugy,  9th  «d.  p.  19S. 
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jrnard'fl  plycogenic  theory  rej?t8  rhiefly  on  the  fai-t  ihiU  in  n^wly  killed 
aninmlti  llu*  IiIoimI  of  the  Iicpalir  veins  haa  beeo  ftitiiK)  M-nsibly  nc\wr  in 
»uj;«r  limn  ihitt  (if  ihe  Iwnly  ppnerally.  Pavy  atlnhutci  thin  repull  to 
rapid  chtiiigr-s  which  lake  platv  during  llie  norllirninnce  of  ibe  exiifri. 
nifnl.  IK*  has  r»rie<)  the  ]in>ci.'e<]it>)i;  in  euoh  u  intiiiiicr  a.*  to  nviid  titcM 
diKturhiiut.fti.  He  caiheteriuHl  the  right  hi-arl  by  inli-ixlucin;;  a  lut>e 
ftlonji  lli«  jufiuliir  vein,  lu  tht»  way,  it'  tlic  auimal  reiimiacd  qiijCMX'iiti 
the  bliiod  of  the  hep&tic  veiuswiui  obttiined  iu  iU  uonnnl  stnt«.  Ui-piitic 
bIncNl  Bu  ubtniued,  WM  found  to  coulaiu  only  ihitme  iuinult>  traces  uf  sugar 
which  exiat  iu  every  )tart  of  the  cin^ulntiun. 

Or.  Itohert  McDnnnell,'  iu  aii  iidruimhlo  suricH  of  nweurchc<,  has  re- 
peated uiid  varied  the  ex|)erimentB  of  I'livY.  niid  nbtaiued  rtsultn  which 
do  not  NfCR)  1(1  admit  ii  {towibility  nf  (haibt  (hat  uniylnid  siilwlMiice  ie  not 
ounverted  into  sugiir  iu  the  liver  duria^r  heulthy  life.  In  his  inenioir 
on  the  luucli'ins  of  the  Hver.'  McDnnneil  brinps  forward  some  facta 
and  conBidpnitious  of  great  weight  in  suppurt  of  his  view,  that  the  real 
deatiti^'  of  the  liver-dextrine  ie  to  unite  with  iiitmgen  'aet  treB  by  the 
duammilation  of  fihrine  and  a  portion  of  the  ulbiimcn  of  the  p(;rtal 
blofxl)  so  as  to  constitute  a  new  protein  compound  repcmbling  casein, 
which  is  being  constantly  poured  into  the  circulation  tiiruugh  the 
hepatic  vein)).' 

Dr.  Favy  appears  to  insist  ton  absolutely  on  the  aheence  nf  any  UDim- 
peacbable  evidence  of  the  dirappenrnuce  of  sugar  intrwluceil  into  the 
blood,  except  by  its  removal  thmu{;h  the  kidneys.  U  has  been  fully 
made  out  that  i^u^r  and  dextrine  mav  b«  injectc-tl  continuously  into  the 
blood  in  rtrtain  smnll  qnanlitita—that  is,  so  much  that  the  poroentnge 
of  them  in  the  blond  shall  never  rise  beyond  0.2  or  0..1 — without  pro- 
ducing sncoharine  urine.*  What  bernniPH  nf  Riij^ar  so  inlnKluced  is 
doubtful.  It  may  not  he  oxidizMl,  as  has  usually  been  helievcfl,  into 
carbonic  acid  and  n-ntcr;  perhaps  it  is  Irnnnfurrned  into  amyloid  sub- 
stance and  Iodt::<^d  in  the  Wver.  That  it  dinjippears  somehow  without 
escaping  with  the  urine  cnnnot  adiiiil  of  dotibi.  8ome  experimenig  of 
Bchiff  ap|x>ar  to  bear  decisively  on  thin  point.  He  induced  artilicinl  dia- 
betes in  I'rof^  hy  pnncturinf;  the  spinal  t^trd;  he  then  ligatured  portions 
of  the  liver,  so  that  the  discharge  of  sugar  into  the  circulation  was 
diminished  in  pro|K'rlioii  i»  the  siw  of  the  piece  of  liver  iucluded  iu  the 
ligature.  Wheu  u  piece  e<iual  to  about  a  fifth  putt  of  the  origin  was 
included  in  the  ligature,  su|.'ar  was  t>lill  p<iurod  into  the  circulation,  but 
not  til  Miffirii-nt  ijuioitify  to  piitdtirt:  (jlyruftirin^ 

Artiikul  (-iLVCoei'KiA  ANu  i>i.\BETt:i*- — We  are  led  to  believe, 
theu,  ou  thv  evidvuce  above  adduccl,  tliut  ultiiuugh  the  amyluid  matter 

*  See  FTnceMlingii  of  \he  Royal  Iriib  Acadtuny,  Feb.  IS,  IfVIO. 

>  OI'Mirvniixo*  i>u  the  Funcikiiw  u/ the  Liver.oy  R.  MvDuiiiiell.U.D.  Dubllu 
and  L-nu!'  n,  JMi;:i, 

*  Pnvv  >  ri.ii![»  Imvn  \»^n  flirthpr  conDmi(Mj  Iiy  M<rit«ner  iin<l  Jn-er.  nnd  bv 
SohllT  mud  ilir/- 1).  Thv  wbule  •}(  ihiii  >]U«»ll<>ik  u  tmated  Hi  Itiiglli  in  tliu  2d  eu. 
at  IJr  l'iivv'>  work  od  DikImiUW. 

'  ScImH",  I»i>.  tiu  p.  IH. 

^  ThHt  a  trHtii  i*r  *ii^Ar  <>xiiilR  fn  nortnal  blood  (even  In  flw>b-f<rd  Nnintali)  seens 
lo  h«  now  i{i>nrMilly  ■idtiiitt^il.  fit^rnnn].  wli'i  uri^innllr  tnui;hl  thi*  wm  mi- 
•uinrd  In  Uii;  Iiiiig«,  KAcrwanUK-liurt^l  wUli  i>ll)(rr  pti^sk^li^Kisu,  that  U  U  uliliwd 
io  tbo  nuiritioa  of  tJte  tiuuee  nnd  especially  of  ihe  inu«cl«. 
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nod  its  ferment  must  be  in  cluse  proximity  in  the  licpatie  tissue,  ther  Ao 
out  eoine  into  Actunl  oontoet  ami  react  upou  cnch  ntlier  during  healthy 
liTc;  but  they  may  be  brought  into  coiijutx'tion  tio<lor  a  variety  of 
UDDulural  CDDrlitions  ioHucvd  l>y  itieenve  vr  injury;  iind  physiologists 
are  nble  to  briug  about  these  aboormnl  oonditious  at  will,  and  to  cnuse 
sugar  tn  app(.'Mr  in  the  urine. 

Artificiul  glyctwuria  maybe  produced  in  vnrionii  wayi,  namely,  by 
cutting  or  puncturing  diverse  parts  of  the  nervous  centres  and  certain 
organic  oerves;  by  impeding  reft[)inition :  putting  aninmls  under  the 
influence  of  iiniesthetics  nud  tetaoiziog  substances ;  injecting  acid  aub- 
fltances  into  the  portnl  vein^;  and  thniqting  needles  into  the  liver. 

Mo«t,  if  Dot  ail,  of  the9e  injuries,  different  as  they  appear,  act  (inally 
ID  the  same  ruaQuer,  and  cauee  dilatation  of  the  hepatic  bloodvessels, 
and  consequent  byperxmia  of  the  organ.  This  dilatatiun  may  (conceiv> 
ably)  be  brou^^ht  about  in  two  wavs:  either  by  an  increased  action  of 
the  longitudinal  mu^^rular  tibrea  i  dilating  mu&clee;  of  the  small  veawk' 
— ihta  would  be  an  active  congestion — or  by  a  paralysia  of  tbe  circular 
fibres,  whereby  iho  vessels  would  give  way  ana  expand  before  tba  pro- 
pulsive action  of  the  heart. 

The  contractile  lieaue  of  the  hepatic  veee«]s,  like  that  of  the  vascular 
Bysiem  generally,  is  under  ihc  coutml  of  a  distinct  nerve-arrangeraeai, 
with  a  Ureal  centre  in  its  neighborhood  rpmbubly  the  ca>ltac  ganglion), 
and  upward  pndongationa  by  the  »yin[)athi'tio  ami  the  spinal  nonl  inm 
tbe  cerebral  nentn-jt.  The  K^>[Mirate  ihrKudii  of  this  ciiriimunicalii)n  are, 
in  the  lower  \yarXit  of  their  course,  placed  widely  ajmrt ;  but  they 
approach  in  the  spinal  eonl ;  and  in  the  floor  of  the  fourth  ventricle 
they  are  c»1lected  into  a  close  bundle  before  their  final  dispersion  into 
the  cerebral  hemispheres. 

An  irritatiou  applie)!  to  any  part  of  this  nervous  communication  may 
cause  temporary'  giycwuria;  and  iu  the  floor  of  the  fourth  ventricle 
even  the  puncture  of  a  uee^lle,  if  it  be  made  exactly  at  the  right  spot 
(midway  between  the  origiuB  of  the  auditory  nervea),  is  sufficient.  Th» 
(liffictdty  of  exactly  hitting  this  spot  renders  the  operation  somewhat 
uncertain,  except  nn  condition  of  injuring  the  surrounding  parts  exten- 
sively; and  ^x■hiB'  found  it  preferable  to  pass  iu  a  needli?  and  deatroy 
the  whole  thickneaa  of  the  cord  at  the  point  of  origin  of  the  brachial 
nerves.  This  operation  never  faiU  to  jinxluce  lemporary  glycosuria.  la 
warm-blooded  animals,  the  urine  continues  succbarine  lor  a  few  bouri: 
ID  frugs.  abuut  fuur  days.  .Schiffj^ives  ;,'ood  rt-asons  to  believe  that  gly- 
ooauria  so  pr<Mluced  in  caused  by  an  ai'tive  congestion  of  tbe  liver. 

Thcprrmari^nf  dinlrct^-fl.  with  which  practitioners  arc  familiar  in  the 
human  fiubject,  it|>peare,  on  the  ontrury.  to  be  paralytic  iu  its  nature, 
and  ti)  be  due  to  a  paasive  c<»ngestion  of  the  Hvcr  from  loea  of  contrac- 
tility in  the  circular  Hbrett  of  tlx;  hepatic  vessels.  ScliiH'  succeeded  la 
Inducing,  In  rats,  a  pcrmiinent  diabetes  which  may  be  looked  on  a»  the 
true  eouni*-r|>ari  of  the  idiopathic  diseaae  in  man.  This  was  moeum- 
pliflhcfl  by  operating  on  the  spinal  cord  at  a  lower  potoL    He  passed  a 

'  Set  ScliiflT,  W,  ei\.  p.  P2.  Sk  iiIjw  k  paper  by  the  ttmc  author.  Joum.  i* 
I'Anat  vl  df  Phy  .  (-  >>•  ^^i-  ^hiff  iUIm  that  cuttiiift  |Ih->  H-tntic  m-rvc,  *»<! 
orcD  111?  ni;rv«^  of  Vik-  nuivTi'.T  esirvuiJt>'i  vaufC*  s  ilighlly  dUbflie  *tBt«  in  rabbiu. 
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vlmng  neeflle  into  the  spinal  cord  (with  |.he  leaM  possible  lujury  to  the 

surrounding  pttrlHj<  am)  tletttroyecl  it,  opposite  the  second  doival  vertebra. 
JEtnt*  o|ier»tea  on  in  liii»  way  live*),  provided  tlieir  temi^erature  was  «rti- 
ficiallv  Buetaiued,  for  seveiiteeo  Hud  eveu  twenty  dap,  aud  coutluued 
diabetic  ut  llie  eod.  Kabbiu  sonietiiUL-s  out-lived  iliia  openitiou  oiue 
duvit.  and  contiuue<.l  diabetic  to  the  la«t  day.  AoiiuulB  higher  iu  the 
Bcalu  ibao  rodeota  do  not  survive  this  ofK-nitiou. 

Teiup<trar;r  glycosuria  has  also  been  iudueed  by  itupeding  rcs^iiration 
(Favy;:  by  [xdsuoiog  with  «tryeJiiiiu  and  wmirali;  by  thrusting  nvi-Hi-s 
iuU)  the  liver  (ScliilT) :  by  chlurut'orm  uud  elbvr  tubalutiouh  in  wiiriu- 
bluttded  aiiiuiaiis ;  in  iVogH,  by  tying  the  allureut  voiuii  uf  the  kidneyit  so 
06  tu  increai-e  the  tluw  uf  hUxHl  thntngh  llie  liver  (>H'biIf  i ;  by  iiijvi.-ling 
^tiniiilanlb  into  ibe  hepiuiv  vciiis  (liarley ) ;  by  irainfully  stiniulating  a 
eei)m>ry  nerve,  by  Ktiiuulatin^  the  central  end  uf  the  divided  puetiiuo- 
gastric  or  tif  the  depreaaor  nerve,  and  bystitnulailng  the  HrBtdoraal  {wir 
of  nerree  (I^ffont). 

Dr.  I'avy  ban  ftnind  thai  etmngjy  pronounce^l  glycoanria  is  produoed 
in  dog*i  by  injecting  arierial  biooil  into  the  portal  vein.  This,  he  thinks, 
"  affords  an  explaiialiim  uf  the  glycosuria  whieb  follows  Kernarfl's  puno- 
tiire  of  the  fourth  ventricle  atidlhe  various  leetons  of  the  sympatoetic. 
Without  anv  new  agent  hein^  called  in.  suffioient  is  presented  in  ihe 
sCftte  of  the  blooti  to  tiLTuunt  for  the  protluctjon  of  sugar  that  occurs. 
By  a  viiso-molor  parulysifi  liffettinp  (he  vessels  of  the  chylo-pnielic  vis- 
cera, the  bloo<I  will  reach  the  portjil  system  without  having  become 
denrterialized  in  its  natural  way ;  auil  in  thi^  atnle  it  has  been  shown  to 
poMCtt  the  property  of  acting  wiibia  the  liver  in  such  a  nianoer  u 
to  determine  Ihe  pn.«luctiou  <»f  glveosnria"  (^"I'roc.  Itoy.  Soc,"  Jane 
17, 18X5;.. 

It  should  also  be  mentioned  that  the  introduction  of  large  quaotitiea 
of  sugar  and  starch  by  the  dige»tive  organe  occasions  glycosuria — show- 
ing that  the  nmimilattQg  iKtwer  of  the  liver  over  the»e  aliments  is  out 
uulimiLefl.  Inuliue  <  which  replaces  starch  iu  the  compoeitw)  induces 
slight  glycosuria,  eveu  when  partaken  of  in  comparatively  suali  quan* 
titv  I  Scbit!'). 

lleariug  these  physiological  data  in  mind,  ve  shall  not  find  any  diffi- 
culty ill  i'.\plainiug  the  circumstances  under  u'bich  temporary  glycosuria 
occurs  in  the  human  subject  in  connection  with  various  injuries  and  dis- 
enoM;  and  we  obtain  sumo  dim  insight  iuto  the  true  pathology  of  clinical 
diabetea. 

r>r.  Pavy  applies  his  views  to  the  e.\planatioD  of  pemanent  gtycn- 
luria  in  the  frillonitiL' manner :  He  urgc-e  thoi  in  diabetes  there  is  a 
hypermmiu  of  the  au^lottiiual  organs,  and  es[MHualIy  of  Ihe  liver,  this 
being  prolMibly  caused  by  some  Section  of  tho  vaaivmoior  mechanism. 
Such  a  hri>eriemia  would  cause  the  hhiiKl  flowing  tbnuigb  the  liver  to 
be  more  highly  oxvgL>inited  than  Is  nonnal,  and  would,  therefore,  pro- 
duce glycoHiiria,  as  in  hit)  exjieriiiii'utal  nwults. 

It  most  be  rem(>ml»;re4l.  in  searching  for  sugar  in  the  urine  of  persons 
who  preftont  iIip  alleged  ri->ndiri(.nH  of  glycoisuria,  that  the  search  will  l>e 
in  vain  if  there  be  great  dwiurbance  of  the  general  system,  and  e«|»eci- 
ally  if  there  be  lever;  for  the  an]yloi<t  MiUlaoce  speedily  disappears 
trom  the  liver  under  these  circunistJinccs,  and  consequently  nu  sugar  can 
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•p[>ear  !n  the  urino,  however  perfecilr  all  the  other  conditionji  for  its 
occtirrenoe  exist.  This  !b  douhllett  tlie  reuon  of  the  maDv  cootradic- 
tory  resulu  of  bedside  obscrvaliona  on  the  occurrence  of  nacchannA 
urlae.  I  bnve  r«pcftted)y  cxamJnetl  the  urioe  of  patieoU  with  obelruc* 
tioD  in  the  chest  (emphysema,  etc.)  in  whom  there  existed  great  hvper- 
JDOiia  of  the  liver,  without  Hndins  9U^r;  but  ic  uearly  always  hupjH'OS 
lu  such  caae*  that  the  general  welT-heing  of  the  pnti^ut  is  deeplv  affected, 
or  tliat  there  i>  positive  pyrexia.  From  what  bus  been  eaid  alwve.  it  is 
iui[K>rtAnt  to  remember  thai  in  euch  cosed,  the  hypenccaia  ta  of  the 
VGU'iU8  and  not  of  the  arterial  fi»rm. 

Although  we  appear  to  be  approaching  an  exaiH  knowledge  of  the 
pathogfUftic  elements  of  glycxtturin,  it  is  yet  mauifeiitty  impnsaibte,  io 
the  prweut  atato  vf  scieDcc.  to  frame  a  oompreheuaive  and  clenr  the*try 
of  diabetes.  Ii  would  eecm  highly  probable  that  diabetes  consists  prux* 
imaluly  in  tiomo  dittlurbanee  of  the  acstiny  and  funt-tiou  of  the  aniyloid 
aubiitanee  of  ihc  liver.  Rut  thii^  di^turbniicc  muy  be  due  origiunlly  to 
disease  far  away  Iroui  the  liver  itself,  iu  some  part  of  the  nervous  circle 
which  controls  this  fiuu'iioti.  Occasional ly,  as  in  traumatic  cases,  it  is 
poAflible  to  place  the  finger  on  the  primary  lesion  ;  but  in  tho  immeDse 
mnjorily  of  caiwv  we  nru  Ictl  tn  a  sea  of  conjecture.  Further  researches 
conducted  in  the  light  of  {>aiit  and  fiiliirc  iih\iiiological  dieoOTeriea,  c&u 
alone  reduce  these  canjectures  to  order  ana  certainty. 


WA6N08I8  ANI>  PK0O5JOSIS 

The  Diaonosis  of  diabetes  is  generuUjr  a  very  nimplc  matter, 
when  attention  is  once  directed  to  the  urine — the  existence  of 
BU<;»r  ill  the  nriiie,  tind  diuresis  bein:;  tlie  only  puitits  tci  be 
a«certaiiie<i.  The  mcnns  of  detocting  sugar  and  of  estimating 
its  quantity  have  already  been  fully  confidured. 

(iare  must  be  taken,  however,  not  to  cnnchide  loo  nishly  that 
this  ibrmidable  dispute  exidtj*.  fVom  tbo  mere  finding  of  sugar  in 
tbe  urino.  It  lias  juAl.  been  shown  tbat  the  urino  becomc«i  tem- 
porarily Racoharinc  under  certain  conditions  nnito  apnrt  from 
§euuiue  diabetes.  Before  the  e.\istenee  of  diabetes  can  be  de- 
uced, it  must  be  ascertained  that  there  is  a  otmiderable 
quautttv,  and  not  a  mei-«  trace,  of  sugar  in  urine:  seeoncTly,  anil 
espcciallv,  that  itt>  appearance  is  not  temporary,  but  pereistent; 
and  tliirtily,  that  there  is  a  lesa  or  greater  incrcaac  in  the  volume 
of  tho  urine. 

A  more  recondite  diagnofiifl  than  this!,  ia  at  present  nirely 
possible :  hnt  it  is  to  be  hoped  that  the  time  is  not  very  far  <hs- 
tant  when  we  ^hall  be  able  to  indicate  the  scat  of  the  initial 
lesion  in  each  case,  and  to  refer  it  to  a  cephalic,  spinal,  sym- 

Iiathetic,  hepatic,  or  other  category,  a«  the  symptoms  or  prev{oa« 
listory  may  point  out, 

pROQKOsts. — ^The  general  prognosis  is  hishly  unfavorable: 
the  targe  majority  of  the  cases  terminate  fatally.     A  not  tncoa- 
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siderable  number, however. recover  completely;  ami  inan_v  more 
attain  to  a  state  of  conililionul  amelioration — tliat  in,  an  ame- 
lioration which  ift  conditional  on  the  observance  of  a  certain  diet 
and  rc'giiuen. 

The  special  prognosis  depends  on  a  variety  of  circnmstance*, 
of  whieli  tlic  following  are  the  more  important.  The  younger 
tlio  patient  the  less  hope  of  ultimate  recovery.  All  the  cneea 
under  twenty,  which  I  have  aeen,  have  uveiitually  aurcumlwd. 
In  persons  aiivanw^d  in  years,  the  appearance  and  persistence  of 
•aocharine  urine  is  a  far  less  Kerioii)<  affair:  it  may  continue  for 
many  yean  in  oscillating  degree  with  fair  preaervution  of  health. 
It  18  a  curious  circuTUBtance  ihat  diabetes  in  corpulent  persona 
w  very  markedly  less  formidable  than  in  those  of  spare  habit. 
Saccharine  urine  without  diuresis  is  far  less  serious  than  when 
the  urine  is  abundant.  Otferis  pnrifius,  the  longer  the  disease 
has  existed,  Ibe  more  uufavorable  the  prognosis;  ccEteris  jtaribm, 
also,  rbe  greater  the  general  severity  of  the  symptoniB,  the  leas 
is  the  hope  of  amendment.  The  ascertained  cause  of  the  dis- 
eat)e  also  atleets  the  prognosis.  Cases  which  can  be  traced  to 
mental  anxiety  and  tniumatJi'  lesionn  appear  to  he  somewhat 
more  hopeful  than  those  for  which  no  tangible  cause  can  be  as- 
aigncd. 

The  presence  of  albumen  in  the  urine,  of  thoracic  or  intes- 
tinal complications,  are  fatal  signs.  Tlie  existence  of  permanent 
amblyopia,  or  catamct,  is  a  very  nnfiivornblc  indication.  Such 
cases  geuendly  terminate  fatally  within  six  or  twelve  months, 
and,  so  far  as  is  now  known,  always  evontnally;  that  is,  they 
are  essentially  incurable  cases,  though  .some  of  them  survive 
many  years. 

The  results  of  treatment  furnish  imjKirtaiit  data  for  esti- 
mating the  gravity  of  the  prognosis.  A  verj-  favorable  circuin- 
etance  is  the  disappearance  of  sugarfrom  the  urine  when  8a<x*ha- 
rine  and  standby  maitera  ore  withdrawn  from  the  diet.  Kven 
great  diminution  without  total  disappearance  of  «ugar  is  »  hope- 
ful sign.  On  the  other  iiand,  the  persistence  of  sugar  in  quantity 
on  a  purely  animal  diet  is  a  sign  that  the  disease  is  confirmed 
and  far  advanced.  A  moist  purspirable  skin,  a  fair  appetite,  a 
atationar}'  condition,  are  all  favorable  signs. 

It  must  be  remembered  that  when,  by  treatment,  tlie  disease 
has  buen  brnnght  apparently  to  a  .stand-still,  a  tiiahctio  patient 
still  holds  his  life  by  a  very  frail  tenure.  To  uae  the  oxpreasioa 
of  Dr.  I*rout,  pentous  with  con tirmed  diabetes, tiiough  apparently 
in  fair  health,  live  as  it  wore  on  the  brink  of  a  precipice.  A 
little  undue  exposure  to  wet  or  cold,  an  unusual  bodily  exertion 
— trifles  to  the  iiealtby — may  excite  inilanimatory  eomplicationa 
which  prove  rapidly  fatal. 
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TRKATMENT. 

Tlio  KL'utiiritl  nature  of  theprimiirylui^ioii  are,  as  we  have  Been, 
nearly  iiUvays  concealed  :  ana  we  know  almost  uotliing  of  wbat 
may  be  culled  n  rudicul  trcatniuiit  of  diubotos.  I3iit  the  more 
prominunt  Byniptcmis — thirst,  niordiimtc  appelito,  i'niaciatiori, 
and  the  copioim  diuresis,  are  umiueBtioiiahly  uepeiident,  iti  great 
part,  on  the  accumulation  of  BUgar  iu  the  blood,  uiid  the  ituperi- 
OU8  nccesaity  for  iia  removal.  A  clear  indication  for  treatment, 
therefore,  is  to  dimiiiiak  llii^  aceuniulatiou.  Iu  our  ignorance 
nf  any  direct  nieuuH  of  ch«L-king  tliu  formation  of  sugar  iu  the 
body,  we  resort  to  the  indirect  nietluid  of  withdrawing  sugar 
and  amylaceous  substsiiices  (which  are  easily  convcrtci!  into 
sugar  in  tho  prim a^  fuT)  Irom  the  dietary.  We  endeavor  further 
lo  combat  any  existing  disordera  of  the  Bkiii.  atumaeb,  bowele, 
anil  other  internal  organs,  and  lo  allay  certain  troublesome  symp- 
toma  which  ariac  in  ttic  course  of  the  diseaifc.  By  means  of  a 
regulated  diet,  clothing,  and  hubitf*  of  life,  invaluable  help  can 
be  reiidifred  to  diabL'tic  palieiitB:  Bometimes  so  as  to  open  the 
wav  to  perfect  recovery:  otU-n,  nay  generally ,  80  ae  to  relieve 
tiun'ering  and  prolong  life. 

Diet. — The  plan  to  be  pursued  is  to  withdraw  aa  completely 
ae  poe«tble,  but  not  too  tiiuddeidy,a)I  saccharine  aud  amvlaeeous 
articles — tlio  chief  of  which  arc  bread  and  potatoes — from  the 
diet,  and  to  replace  them  by  appropriate  substitutes  from  the 
vegetable  kingdom,  and  by  aidnml  food. 

It  ifl  well  known  that  human  life  can  be  sustained  in  perfect 
vigor  ou  a  purely  animal  diet.  The  inhabitants  of  Uie  arctic 
region!^  subsist  exclusively  on  the  ficah  aud  blubber  of  seals,  tish, 
and  such  produce  as  the  cha^M  of  the  climate  aflbrds.  The 
fur-luinlersot  British  America  exist  for  many  suecesaivc  months, 
leading  a  life  of  great  muscular  activity,  on  a  tle^h  diet  alone. 
But  iu  our  more  settled  communities  the  use  of  bread  aud  pota- 
toes is  almost  a  second  nature,  and  deprivation  of  them  ts,  to 
the  great  majority  of  individuals,  an  almost  unendurable  hard- 
ship. To  (ibviute  this  liifficully  several  substitutes  for  bread 
have  been  contrived  which  are  of  very  great  value  in  the  man* 
agemeut  of  dialnttes.' 

In  the  choice  of  substances  from  the  animal  kingdom,  the 

I  Prof.  Cnnunl,  of  N«|>lfi4,ii,)v>K'iitAt  «  more  exirftm«  duTM  of  nnn.sjicohBriao 
»ai  ni>n-«invlNc«<nu>  <li«t  tlinn  kiiv  |>n<vinii«  wnler.  U»  bTtm  Ul*  psttMiU  iklwo* 
lutH)-,  Quilling  but  ilath  iitxI  lUa — rorbiddinj:  cvun  ogp.  ftreen  Te$«uble*,  an4 
milk.  In  tha  way  of  b«inni|;«*  he  f>>rhtd<  *1l  wlriM,  bttr,  Uft,  uta  coffM,  kn4 
ftllowf  only  timplv  water  ur  wnUir  with  «  »1)fcl)t  udtiiixture  of  ractiflvd  •(tirit,  or 
1«ctlc  B«l<t.  lie  ctulm*  for  tfaU  rlgorou*  UVAiment  much  inor«  compl^tu  * u«vcm 
than  htm  htlherto  b»un  attAiiic^  by  th«  r«*trict«d  diAt  M  ordinarily  prwcrltwd. 
Hi*  <?X]M>rienc«,  how»v*r,  it  limited  U>  Arc  caiet.    tl  Morgvyni,  1870. 
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<iii\y  doubtful  or  lorbiddeu  articles  nre  ttiilk,  huQe,v,  and  liver. 

Hiiidior't*  meat,  elii-efte,  biiiier.  tat  Jiud  nil,  iioiillry,  game,  ee:ge, 
tish,  may  )io  used  fret^ly  in  any  form.  Brotlis,  soups, andjel^iee, 
(prvpareil  without  iiieal  or  !>u{;arj  aru  also  i»;rniii<8ible  mi  lUntinn. 
\lilk,  which  contains  considerable  proportions  of  a  eaccbarine 
substance,  should,  as  far  as  pn8»iblo,  bo  replaced  by  ureaiu. 
Milk,  however,  is  much  less  dcleteriouH  to  a  dial>ctic  putlenc 
tliMii  might  Lave  be^ri  ^uppo^ed.  In  a  girl  with  coiilirtue'l  dia- 
betes I  made  the  Ibllowing  trial  of  the  etfeet  of  milk.  For  four 
wcukit  she  woe  fed  iin  aiiinuil  fledh  and  bran  c-akes:  during  the 
succeeding  four  weeks  three  pints  of  milk  daily  were  added  to 
this  diet;  and  for  three  weeks  subsequently,  the  milk  was  with- 
drawn. The  annexed  table  show*  the  exact  results  of  the  treat- 
ment. 


Heat  diet.  And  bmn  1 
citW;  for  four  wwk»    |' 

U«nl  Ami,  brail  cakei.  j 
uid    Ilirr«    (tiiitA    <i(  r 

Mcnt  diet,  gluten  braud, '] 
fort 


and     CiiTibngn : 


i|i|»(illl;  i4 
.      16  OK. 


4»  AK. 


41  fz. 


I2«0gralni. 


urn)  gralM. 


wvIkI.1. 
Slbc 


&lbt. 


7lba. 


Tho  ttfltient  continued  to  gain  weight  and  to  improve  in  her 
general  condition  under  the  use  of  milk,  although  the  density 
of  the  urine  an<l  the  excretion  of  sugar  s*)mewbjtt  increased.  A 
limited  supply  cf  milk  may  therefore  be  allowed. 

Tjivor,  us  found  in  the  bulchc-r's  athops,  contains  a  considerable 
quuutity  of  eugsir;  It  aUo  c(.>ntaiti*  aniylcid  substance,  which  is 
chimgcd  into  sugar  by  the  wdiva  and  pancreatic  Juice.  Liver  is 
liiercfore  to  be  avoided  by  diu))etic  patienw.  'I'hc  edible  mol- 
losks— oystei-B,  cockles,  nmsseis,  etc.— are  also  improper,  on 
lecount  <pf  the  hirge  i|UHntity  of  amyloid  substance  coiituined  in 
their  enorntous  livers.  For  the  same  reason,  the  "pudding"'  of 
cralif'  and  lolwters  is  objectionable. 

The  prohihiti-d  arlic-les  among  vegetables  arc  much  more 
nunieruuft  and  important,  aud  the  subblitutes  lusa  perfect  und 
more  ditlicutt  to  find. 

The  oldest  Bubstitute  for  bread  is  the  "bran  cake."  The  husk 
or  bran  of  wheal  consists  of  lignin  aud  an  albuminoid  substatict>, 
and  iri  ijuite  devoid  of  starch.  When  this  ih  watibcd  and  ground 
it  may  be  made  up  into  «  rude  imitation  of  bread  with  butl 
and  eggs,  uiitl  constitutes  a  valuable  addition  to  the  diet  of  a 
diabetic  patient.' 

<  Tbi!  t>wi  fomxiln  f'.T  bnin  rakes  i*  the  fcUowtne,  tupplled  hj  Or.  Ctnplin  : 
"Formula  fur  ttran  Ci*kr^. — Tiike  h  aulHcIert  ({tiiiiitlty  (wiy  H  «)U»rtJ  of  whML 
bran,  ImiJI  ii  in  l«u  tucowsive  w«len  tor  «  i^unrUr  of  nn  tiour,  each  lime  tlmning 
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Anotlier  important  subetitutc  U  Boucliai'dHt'is  "gluten  bread." 
This  in  prepariiii  by  vvaflbiti^  out  ibo  sturt-b  from  wbentcn  flour, 
and  working  up  th«  reriiHihing  gbiten  bitu  loaves  aud  cakes. 
Tbid  bread  is  luanuliictureil  on  a  large  seiile  in  Kninfic,  with  tbe 
aid  of  powerful  machinery-  for  inflating  the  liough  witli  eom- 
prcftsed  air,  or  carbonic  acul  gaa.  It  forms  a  ligbi  and  deipuit, 
und  by  no  means  unpalatable  bread.  (JIuten  isalso  ground  (iown 
into  a,  nieal,  and  may  be  used  for  tbickeuing  brutht*  and  making 
pudding*.'  These  preparations  are  not  quite  free  from  utarcb; 
all  tbe  faiiiple^  cxuniitmd  by  Die  showed  an  intense  bine  colora- 
tjou  with  iodine. 

By  far  tbt;  iiLost  palulablu  form  of  gluten  bread  ia  that  pre- 
pared by  Mr.  Bontbi-on,  of  106  Uegent  Street,  Loudon.  He 
Bciids  it  out  in  tliu  form  of  small  buns,  wbicb  eiil  oriup,  and  keep 
about  a  foitnigbt.  Those  of  tbem  that  1  have  tested  were  uearly 
free  from  starch. 

Dr.  Pavy  has  introduced  rnt«k8  and  biscuits  prepared  from  tbe 
4tarcblc^  meal  of  the  sweet  almond.*    Theso  are  more  expeti- 

ic  Ibroujfh  a  »i«re.  tlion  waih  il  wi^ll  with  cold  nular  [on  Lha  ai«v«),  unlil  Lb« 
w«t«r  run*  nl1'[ierfwtlv  ulvnr;  t>i\tiwf.i  ihw  bmn  rnH  vlotli  nsdry  ai  tou  can,  ihim 
a[ii«a<)  it  thinly  tm  m  (Tith,  nnd  pluru  in  k  xIow  nvvn  ;  if  put  in  «l  nisht  l«t  U  tx- 
nmiii  until  iiK-miiig.  wh^d,  if  ;lt'^fM^tly  dry  xud  oii>|.i,  il  will  liti  flL  for  i;rin<liti)C. 
Tlie  iimii  liius  prepuivil  n)ti>l  l>u  );ruiind  in  »  1Im<>  iniM  and  ftifXed  tlimUKU  n  wire 
aUvn  of  lurh  flD«fiC9*  ■«  to  r«i|tiii«  the  me  of  a  liritili  t»  jm»»  it  ihroiiuli ;  tlwt 
wliicli  rcinniiin  in  th«  *i«v«  tnuti  be  K;MUDd  k^fwiii  unlll  it  ticL-onnst  quite  loft  Httd 
fln&  Take  of  ibid  bnin  powder  3  ax,.  {n>mt  patlonu  un  4  os. }.  ih')  I'thor  in^tedi- 
enU>  u  riillow*— llirM)  new-Uid  «|tK^.  ii  ox.  (or  2  ok.  if  dtwimt]  nf  Imiier,  aiMl 
atwui  bair  a  |>iiii  of  milk,  mix  (he  tmti.  wiili  a  liiile  "f  llio  milk,  and  warm  tb» 
bulicf  with  tht  nilior  portion  ;  tben  Btir  tUe  wliole  writ  tj>g«thi-r,  adding  a  lltUe 
iiiitinog  and  ginj|c«r,  ur  any  uther  agnwiililn  *pire.  Itakn  in  RmHll  linn  (iwUiiinn*). 
which  roiiit  h'l  wbH  l>mt*fed.  In  a  PHilicr  ijnii-k  oven  for  aWtji  hulfnii  hour.  The 
cako<.  whrn  hnlccd,  ihouM  t»e  a  liitU>  thicker  tlian  a  capuin's  biecuit ;  th(-y  may 
b«  0Bt«n  with  meat  i>r  cheese  for  bn-akfatl.  dinner,  tir  Hi|i|inr  ;  at  itm  iliny  r»iuirti 
m)i«r  a  frw  alluwurK-e  of  bullet,  or  may  be  caleu  wilb  eurd  or  may  of  ibe  sofl 
cbAMoa. 

■*  It  U  lm])ortant  thuttbo  abuv«  dir«clion>  a*  to  vtuAiug  and  drving  th«  hran 
flhoiiUI  b«  exaellr  frillowed,  in  order  that  li  tamy  b«  fru«d  fruu  fUrcfa*  and  renderod 
mora  friable.  Mr,  Wliiu^,  of  Ilolborn,  who  made  tn,r  mill,  and  ua»  »itlja*<)u«atl/ 
«mpli>yKlby  otlicn.  altniiipttsl  to  i;ri(>d  lh«  bran  f>r  ihmn.aiid  faili.'il,  frviiik  not 
WMshine  and  dryini:  iLu  bniii,  which,  in  iu  o-'iMninn  «tat«,  i*  fn(\  ad  not  g*.<I1t 
nHlDcibb!  to  Hue  pi'Ufd.r  In  mnii-  «t>Hk<in>  nf  lb<ryrar.  or  if  Iho  fake  ha>  nut  W-«ii 
well  pp-|iHri'<l,  It  i-linnuea  inora  rapidiv  than  i*  convenhmt.  Tbii'  'iiay  be  pn- 
rcat«d  by  plm-iDi;  iU»  eaka  before  ihe  Am  for  6\a  ur  teu  mimiiM  every  d*y."— 
(Cantplin  ort  I>inhelM^AjhMndix  )  I'lirW  cnke*  may  \m  hitd  from  lltat^hlry,  8|]2 
Oxford  Stm-t,  London.     The  mill*  for  (rinding  Ibi;  bran  aro  niad«  by  <iHllop, 

1 10  ChiMpsidc. 

A  ■llaboii'"  pationt  of  mine  lay*  tbe  r«ko«  an  much  improved  by  uting  mvmi 
lntt«ad  of  thtvo  ckK*-  ''''■■^  nddiUon  of  a  t«ii*pooitAil  vt  bicvrbonale  of  aocU  b 
hUo  an  improrvmetil. 

■  Ulutf-n  I>r«A<l  and  other  gluirn  pr«>pnnitiim*  mado  after  UoiichariUl'*  fi>rf>itila, 
are  ^it|ip|ied  by  Van  AbbMt  A  Co.  U"wfotJ  Uuildtaj^,  Keiichiircb  Street, 
Ijondon.  They  ma^y  kIjo  be  hud  of  J«w#bury  Jc  Bruwn,  Jdarkel  8trt«i,  Han- 
cb«M«r. 

)  Almond  nulu  •nd  biKuitt  ara  stippUed  by  Ilill,  BiBboptpitv  8lrMt«  Lunden. 
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Bive  timn  the  foregoing;  hut  I  have  found  that  patients  reliahed 
Uieni  as  a  chaiigo. 

Nouo  of  thuKu  substitutt'!!  in  as  italatulilf  us  ordinary  bread: 
but  ihey  are  of  great  service;  aiui  may  be  nswi  one  after  the 
other,  as  the  patient's  incliaation  may  direct.  Wbcii  uouc  of 
these  can  he  hod,  or  when  tbu  patient  rolusca  all  three,  as  is 
sonietiniea  the  case,  resource  may  be  had  to  "torrefied"  bre^id. 
Thill  kUcch  of  ordinary  bread  are  looHted  before  the  firu  until 
they  are  deeply  ami  iboroujfhly  browned — nlnmsr.  hhickencd. 
The  sturcb  and  u;lutL'ti  are  in  great  part  dv8troye<l  by  the  lieat, 
but  thu  hungering  diabetic  relit^hc^ greatly  tbu  charred  reiniiauts 
when  well  buttered  ntid  eaten  with  other  artielea. 

Rice,  tapioca,  sago,  vvniola,  luuearoui,  and  vennicelli,  alt  eou- 
tatn  great  abinidarK.-L'  lA'  Hiurt'h^  and  are  tberetbre  inadmissible. 
A]'pleei,  pears,  ciu^teberries,  currants,  plums,  oranges,  and  all 
sweet  fruits,  are  likewise  pernieious  from  the  quantity  of  sugar 
whic-h  they  contain. 

In  plaee  of  potatoes,  turnips,  carrotK,  parstiips,  beans,  and 
peas — all  of  ubieh  contain  starch  or  sugar — eulislitntes  may  be 
found  in  green  vescetables— oabbaffe,  ettdive,  spinach,  brooroli, 
Brussels  sprouts,  k'ttuct*,  ii])ring  oiiiont>.  walurcrest!,  mustard  and 
garden  cress,  and  celery. 

There  does  not  seem  to  be  any  real  advantage  in  forcibly 
curtailing  heyoiii]  a  modttrate  degree,  the  ttnids  taken  by  dia> 
betic  patients.  The  vulutnv  of  thv  unnu  and  the  reparation  of 
sugar  nniy  be  (emjjorarily  reduced  by  this  nn.'aiis.  but  tlie  gen- 
end  distress  increases,  owing  to  the  more  intense  impregnation 
of  the  blood  with  sugar.  I'rout  recommends  that  all  tluida  bo 
given  in  a  tepid  state,  as  they  thus  allay  the  craving  for  liquids 
more  effectually  than  when  taken  cold. 

In  the  way  of  beverages,  tea  and  eoflee  (without  Rugar)  may 
be  used.  Chocolate  made  witli  gluten  meal,  nnr!  soda  water, 
may  also  be  used.  Tlie  free  use  of  %vine  and  sttirite,  which 
is  especially  recommended  by  Kouchardat  as  a  part  of  the 
diabetic  regimen,  is  of  more  than  doubtful  propnety.  Exact 
observations  do  not  support  IJoucharchit's  viows,  which  are 
based  ou  theoretical  grounds.  Gricsingur  found  that  the  nso  of 
red  wine,  to  the  extent  of  a  bottle  and  a  half  or  two  bottles  per 
day,  stri-nglbciicd  with  two  ounces  of  rectitii'd  spirit,  increased 
eonsideral'ly  l>otb  the  quantity  of  urine  and  the  excretion  of 
sugar.  In  a  second  observation  Uy  the  same  author,  the  use  of 
alcoholic  drinks  caused,  in  addition  lo  the  above  ertecls,  a  copi- 
one  diaphoresis  of  saccliarine  sweat.  The  observations  of  (Jor- 
rod,  Cuniplin,  Koaenstein,  Sieinssen,  and  Heller,  are  a!t*o  un- 
fAVomble  to  the  free  use  of  beer,  wine,  and  spirits.  They  should 
therefore  be  used  (Sparingly.  The  best  are  those  which  ai-e  most 
free  from  sugar,  namely,  dry  sherry,  claret,  hitler  ale,  brandy, 
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mill  wliiskey.  Thoao  to  be  avoided  arc  port,  sweet  and  eflbrvca- 
cent  wiued,  sweet  ales,  porter,  rum,  aud  gin. 

Tlic  use  of  acid  drinkrt,  and  eji[)C'eiaIly  dilute  pliosplioric  acid, 
has  beeu  liigLly  spoken  of  iu  8u(ue  ijuarters.  Griysiiiijer  reports 
uiitavoriibly  of  their  utrectA.  He  pushed  dilute  phoi^pliorie  acid 
to  the  extent  of  an  ounce  daily.  At  tirst,  and  tinder  the  smaller 
doHtis,  tUo  patient  seemed  to  do  very  well ;  but  after  ten  days, 
and  with  the  full  quuntity,  the  volume  of  the  urine  and  the  pro- 
portion of  sugar  slightly  increased,  and  the  general  slHto  of  the 
patient  irrew  worric.  I  have  freijuently  employed  bitartrato  of 
poiusb  water  fur  the  rmrpn^e  of  allityiiig  thirst,  with  jjood  effect. 

The  patient  should  bo  clad  from  head  to  foot  in  dannel,  iu 
order  to  encourage  the  action  of  the  skin,  and  defend  ihc  patient 
from  the  chilly  sensations  so  eoninion  in  this  complaint.  A  warm 
hath  once  or  twice  a  week  is  also  very  grateful  to  the  paticut, 
and  abates  the  harali,  arid  condition  of  the  ttkin. 

The  results  obtained  from  the  dietetic  treatment  differ  a  good 
deal,  according  to  the  intensity  of  the  disease,  and  the  lengtti  of 
time  it  has  existed.  The  following  records  illustrate  the  vary- 
ing degrees  of  amendment  which  may  be  anticipated  in  con- 
firined  cases;  In  the  first  two  cases  (he  p.itientft  were  pcrinaiienily 
cured.  Tlie  third  and  fourth  cases  were  inveterate,  and,  strictly 
speaking,  incuntide;  in  these  the  (piantity  of  the  urine  was  re- 
stored (temporarily  at  least)  almost  to  its  natural  limits,  and  the 
patients  gained  llcsh  and  strength  in  a  very  remnrkahle  <legrec; 
sugar,  however,  still  persisted  in  the  urine,  and  any  deviation 
from  the  prescribed  rCKirnen  was  suilicioiit  to  reawaken  the 
diabetic  symptoms  tti  full  intensity.  In  the  tifllt  case,  not  much 
more  than  a  temporary  arr*rst  of  the  downward  coui-se  was 
attaine<l,  and  this  was  speedily  followed  by  a  resumptiuu  of  tfao 
untoward  march  to  a  fatal  terniiuation. 


Case  1. — C  R..  let.  39,  of  a  corpulent  habit,  came  under  my  csro  iu 
October,  1861.  The  urine  antuunted  to  eight  pinis  a  day;  «periSc 
gravity  104U;  it  contaiued  a  large  quantitv  of  i<ugnr.  lie  had  Just 
iiiiich  weight,  but  was  siill  in  full  fiesh.  "the  ordiuary  syinptoaia  of 
(iiftlwtt-s  wore  present  iu  modernw"  iuicDBily.  ('.  li.  had  beeu  dyspcpuc 
lar  aUiui  fourteen  vtrurs.  limugh  Ids  habits  Imd  bi-CD.  iu  every  respeel. 
teni{>erHie.  lie  uu<ltTWoiii  tlio  nperatiou  of  lithuuiiiiY  when  a  child. 
F<tr  the  last  iwu  years  he  had  IM-Tceivcd  that  he  graduallv  lni>t  flesh, 
had  an  unusual  thirst  and  frequiirx  dt'sirc  to  pom  water.     t>urin|;  this 

Keriod,  he  had  Ut  get  np  three  nr  four  times  each  nieht  to  empty  the 
loflder.  I^tteriy  the  ankles  had  l)egui)  to  Hwell.  Nluet  of  the  teeth 
were  carious,  and  the  gums  Inriae  and  apoiigr.  For  two  months  the 
|iatt«nt  WHS  treated  as  an  out-patient  of  the  Koyal  Infirmary,  ntvd 
eujttined  to  avuiJ  uicchnrine  and  ainylaceouii  anirlVs  of  fwid.  It  was 
found  that  the  tmLtm«ni  was  carried  nut  very  inelficieutly;  he  was 
tlierefure  adruitted  as  an  in-pati«nl  on  Beccuihvr  4, 1801. 
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Pw  a  wuek,  U?  was  abntnloned  to  the  ordinary  mixed  diet  of  the 
boApital.  I>uriug  this  nevk  iiv  voided  dnily  on  aii  average  lUU  uudcus 
*>f  urine;  spedfic  gravity,  10;JiV-1040;  nivttu  daily  excretiou  of  eugur, 
6680  graiUK.  He  wiw  tWu  put  un  a  diei  of  aiiiiiml  stilMtanc«s.  with 
calilm^e  and  bran  f»kc!<.  Jn  lh«  week  succeeding  the  cliBtige  of  diet, 
the  mean  ilnily  diafhar;.'«  »f  urine  (ell  to  60  ouncwj;  spenRt  gravity, 
102^-1 0'id.  Th«  Hiigsr  fell  oti  the  third  day  tu  IM  grains,  ou  Uie 
fourth  to  lltt  grains,  ant)  at  the  eud  of  lh«  week  to  -48  grains.  In  tlie 
eeoiind  week  llie  urine  fell  to  il«  uatDral  volume  and  deueity,  and  the 
sugar  was  redut'ed  l<i  a  mere  trace.  Tim  trace  persisted  for  »\x  weeks, 
when  it  suddenly  disappeared.  The  pHlicni  gained  weight  at  the  rale 
of  three  pounds  a  week.  He  n'BB  then  made  au  uut-patient,  and  directed 
to  eontinuo  ihe  ret^lricl^^l  ilioL. 

A  trace  of  sugar  reappeared,  from  time  to  lime,  for  »vcvoI  months, 
but  ccasud  aliugethcr  in  ultout  eight  months.  He  graduullr  resumed 
the  moderate  us«  of  ordinary  bread,  and  came  to  show  hjmaclf  at  inter- 
vals. I  saw  hira  last  in  February,  18(55.  The  urine  wa*  found  per- 
fectly fre«  from  sugar,  and  the  general  health  and  emboupoint  were 
oompleteiy  restored. 

CwE  2. — T.  n.,  a  very  alout,  florid-complexioned  man,  ;J4  year*  of 

t,  who  weighed,  when  in  heHlth,  ovej-  fiixteen  stone,  came  under  my 
_  Lre  Septeiu li<!r  W,  I8ti-1.  Il4>  Htated  tliat  in  the  previous  July,  when 
the  weather  wan  very  sultry,  he  penipired  very  freely,  and  dranV  large 
quantities  of  c<dd  eAerveiteing  beverages. 

From  this  i)crio(),  a  violuut  thirst  and  frequent  deairo  to  void  large 
(juautilics  of  urine,  tormented  him.  He  lost  weight  tu  the  extent  of 
about  ■)')  Ib^.;  hu  was  voraciously  hungry,  and  liis  BCreiigth  gradually 
declined. 

When  first  eeeu  by  me,  the  daily  dJEchargi!  of  urine  amounted  to  eight 
pint* ;  specific  gravity,  1 04H  ;  sugar,  7540  grains  per  day.  The  general 
symptoaw  were  mild.  The  tongue  an<)  Rkin  were  nioii<t,  the  teetl)  sound, 
the  guitis  only  slightly  sjiongy.  He  eomplHint^d  of  incessant  thirst, 
inoniinale  apjietite,  pain  in  Ihe  back,  and  feebleness. 

He  was  put  on  a  r«<trioled  diet  ou  SepU.'nd>er  22d,  and  observed  the 
diret'tioaB  given  to  him  with  the  most  praiseworthy  etrictnese.  He  was 
alli>wed  hran  cakes,  butter,  fresh  meat.  egg»,  caiibsge,  tea  and  Cfiffe« 
eweet«ne<l  with  glycerine  nd  Uhititm.  He  was  cut  off  from  potaloee  at 
ooee,  and.  alter  two  days,  likewise  from  ordinary  bread,  and  limited 
entirely  to  the  articles  above  enunicmted.  A  warm  hath  was  admin- 
istered every  evening,  and  a  pill  containing  half  a  grain  of  opium  and 
one  grain  of  sulphate  of  in»n  was  given  three  timca  a  day. 

Oh  the  third  day  great  impn>vemeni  had  taken  pinoc.  The  urine 
was  reduccxl  to  5i>  ounces ;  specific  gravity,  1028 ;  sugar,  210  grains. 

For  two  days  llie  |riitient'»  condition  remainc*!  in  every  res|>ecl  sta- 
tionary; but  on  September  2Slh  he  did  not  feel  «■»  well.  The  urine 
bad  fallen  to  'JO  ounces,  and  the  sugar  to  a  very  small  quantity;  the 
pulse  wne  "S.  tongue  furred,  and  a  degree  of  pyrexia  prevailed.  Ho 
sweateil  profusely  after  the  hatha ;  and  ^onie  hemorrhoids,  to  which  he 
waa  subject,  became  very  painful,  the  bowels  being  confiDCfL 
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This  difiturbauce  «ua  uttributed  partly  to  tho  Bomcwbat  Lo»  sudden 
revolution  in  the  ttict,  aod  partly  to  the  con^lifiatin^  cflorls  oT  the  piltn. 

On  September  iyib  the  pills  were  withdrawn,  die  bailiK  were  admin- 
iatered  everv  other  evening,  ioEteiid  of  daily,  a  Jiitto  oniiiiary  hread  was 
allowed,  a  diwe  of  castor  uil  adtninlstercd,  and  the  patient  directed  to 
keep  his  bed. 

In  a  few  days  this  disturbance  subsided,  and  the  mtricied  diet  was 
again  rigidly  enforced.  Kapid  arocuJiuent  set  in;  the  urine  reluriit-<l 
to  it5  natural  quniuily  and  ilensity;  the  sugar  graHually  dim)»i»hed, 
and  cm  Ociubcr  I7lh  it  hflil  entirely  disappeared  Irom  the  urine. 

The  rcatricicd  diet  was  adhered  to  for  another  fortnight,  and  then  a 
gradual  return  tu  the  use  of  urdiuary  bread  was  permitted,  the  urine 
being  carefully  exutnined  fitr  f^ugar  from  time  to  time,  but  none  found. 

At  the  beginning  of  l96.j.  the  bran  rakes  were  digcontitiued ;  ordi* 
nary  bread  wa.-)  alhiwcd  freely,  and  a  small  portinn  of  ]K>tat«>es.  At  the 
eud  oF  January,  all    restrielions  on  the  diet  were  withdrawn.     The 

1  Milieu  I  had  now  rea4^:he<l  alnnnt  his  original  weight  uf  lii  stone,  and  felt 
limself  in  every  rei»[>ect  perfectly  well,  lie  wa*  IniiL  seen  on  July  26, 
1866.     The  urine  kss  found  j>erlectly  free  from  sugar. 

In  the  lirat  of  these  instances,  a  confirmed  hut  nitid  case  of 
diabetes,  of  two  years*  standing,  waa  perfectly  nnd  permanently 
ciirL-d  by  the  dietetic  trealiueiit  in  about  eight  numths.  In  the 
aeeund  inHtnnee,  dinbetcs  tjf  three  months'  i^tnndin^  was  caqi> 
pletely  cured  in  less  than  a  month.  Recoveries  so  complete  as 
these  nrc,  unfortunutcl3',  rare.  The  two  following  are  exumples 
of  the  cvtidiUonal  anieli oration,  which  may  be  coiumouly  attained, 
even  in  severe  caaes : 

Cask  3. — E.  H.,  a  well-grown  girl  of  sixteen,  a  factory  band,  bad 
been  diabetic  for  three  years.  She  was  admitted  into  the  Manchester 
Infirmary,  March  2*j,  ltf*>0. 

The  disease  was  un<.x)inplicuLed,  and  exhibited  in  great  severity  the 
outwar^I  signs  of  diabetes  iu  an  advanced  stage.  There  was  a  harsh 
dry  skin  ;  a  tongue  like  a  piece  of  bnuled  hum,  and  deeply  furroweil ; 
abdominal  paine,  constant  Unfwsiuee«,  censuniiug  thirst,  gross  appetite, 
dry  scurfy  vkiii,  and  ^reat  emaciation. 

For  a  fortnight  al\cr  admtiiaion,  she  was  put  on  the  common  diet  of 
the  hospital.  wliiL-h  includes  a  liberal  allowance  uf  meat,  ixiiatoea,  and 
bread.  The  Mate  of  the  urine,  during  the  last  six  days  of  thie  fortnight. 
WAS  ai<  follou'^  :  Jlenn  daily  dischurge,  21<l  ounces;  uiean  daily  excrelioa 
of  sugar.  I0,4IH)  grains;  avcmgc  deiiMty.  10-12.     Her  weight  wn.<t  80  lbs. 

The  diet  wa»  then  ehaugcd.  Milk  and  all  vegetable  coinpounds  were 
witliilrawn  :  instead,  she  was  allowed  iiu  uniimiie*!  cujipty  of  eg^,  fresh 
meat,  and  heef-leii.  The  patient  did  not,  however,  olwerve  my  directions 
strictly,  but  obtained,  and  surreptitiously  consumed,  certain  quantities 
of  oraug(«,  sugur,  and  ireacJe-mfTy.  Neverthekss.  a  reroarknble  ira- 
proveiuent  in  her  condition  took  place.  At  the  end  uf  eleven  days,  the 
mean  results  since  the  change  of  diet  were:  Daily  disehnrge  of  urine, 
70  ounces;  sugar,  iStJO  grains;  average  density,  lO'itJ.     Weight,  ftl  lb*. 
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The  graeral  hofiUh  wna  alsn  much  aracliorated ;  the  akin  was  softer,  the 
lotiKue  I^RS  iiery,  ihe  tliirst  Bod  ap[>etit«  allnyed. 

Uri  April  2lBt,  bnm  cnUea  were  added  to  the  animal  diet,  and  gmtljr 
relished  by  the  pBtienl.  From  ihifi  date  to  May  HUli — a  period  of  26 
days — no  further  chan^  was  mad*.  The  r««ultii  are  shown  lu  Ihe  fol- 
lowing tsblv.  I  have  divided  th«  pcriutl  into  ive>ei(it,  Ibr  the  ptirpow  of 
dinplayiug  the  gradual  prugrvM: 
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With  this  increaae  of  weight,  her  general  couditinn  had  improved; 
the  tongue  bad  become  jwle  and  tiioiat,  but  it  was  still  niRpi>ed  on  the 
surface,  and  iinnnliirally  smrxvth. 

r  On  the  16th  of  >tny,  milk  was  added  to  the  previous  diet;  the  reeutia 
are  given  in  n  preceding  page  '.»efi  p.  278).  On  June  I'ith,  milk  was 
again  withdrawn,  and  gluten  breail  9ul)^tiLul<!d  for  lirau  cakea.  Cab- 
bage was  also  allowed  with  dinner.  The  flow  of  urine  on  this  diet 
areraged  41  ounces,  and  the  sugar  1020  grains  per  day.  The  body* 
weight  Weill  on  increasing  to  08  lbs.  Her  general  condition  was  now, 
at  the  end  of  eleven  weck^  of  treatment,  ouch,  that  an  uuprofeasiona) 
person  would  have  pronounced  her  cured.  The  outward  ligoa  of  djft- 
betes  bad  disappeared;  the  skiu  was  restored  to  its  natural  softneai: 
the  thirst  aud  appetite  were  no  longer  inordinate;  the  flow  of  urine  was 
reduced  within  the  Ui.-rmal  compaj<8.  The  imtient  had  gained  O^  lbs.  in 
weight :  she  slept  soundly,  hatl  neither  puiu  nor  ache  ;  her  strength  was 
•o  far  restored,  that  »he  was  able  actively  Ui  asaiM  the  nurees  in  the  work 
of  the  wanls.  She  came  from  a  dislaut  town,  and  her  history  after 
leaving  the  Infirmary  is  unknown  to  me. 

Cahk  4. — W.  A.,  a  &etory  hand,  m.  .^0,  was  admitted  as  an  out- 
naiteat,  October  12,  18o0.  He  pre^entiKl  the  usual  ap[>earHnoe  of 
uialietes  in  full  eanier.  The  disi'OJie  was  uut^itmntieated,  and  hail  ex* 
isied  about  a  year.  The  quauliiy  of  uriuf  varic*!  I'rotn  10  to  1.1  pints 
daily,  aud  it*  dcimitv  iivuraged  1044.  The  paticut  waa  directed  to 
observe  a  restricted  diet;  nn>l  a  ]>ill  ontaining  a  grain  of  opium,  with 
a  quarter  of  a  grain  of  sulphate  of  iron,  and  half  a  grain  of  {juinine, 
wa«  ordfrt^l  thri-e  liraea  a  day.  This  treatment  was  contimit'd — the 
dosett  of  opium  l>eii)g  gradually  increased — for  seven  months.  A  ntarked 
iniprovenii^nt  tixik  pinr-e ;  the  iliahctic  symptoms  abated  consiilerably ; 
the  tongue  became  moiHt ;  the  urine  fell  to  five  or  six  pints  daily,  with 
a  specino  gravity  of  104'l.  The  iiugar  averaged  4400  grains.  He 
gaine<l  atrength  and  some  weight,  and  was  able  to  rMume  his  occupation 
for  a  time.  Att  his  couditiuo  appeared  stationary,  he  was  made  an  in- 
patient on  May  8,  1860.  On  his  admission,  all  medicines  were  discon- 
tinued, aud  the  pHiieut  was  alluw^Hl  the  mixed  diet  of  the  house.  The 
eOiect  uf  this  cliaugc  wai>  a  suddcit  reapijcaraoce  of  all  the  untoward 
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ivmptotus,  witl)  a  sonee  uf  great  debility,  ntid  an  alarming  ooit^li.  The 
ooDaition  of  llio  urine  wai  as  follows:  OhiIv  (liBchnrge  of  urine,  205 
ouooee;  siigiir,  74(HfxrainB;  R%-er«pe  (lensity,  104'i.  Three  days  oClhia 
freedom  I'niiii  treatment  hiid  force<1  him  to  keep  his  bed. 

I  DOW  gradually  withdrew  all  ainylnceouB  HutwLancM,  and  iubstltuted 
meat,  fiah,  eg)^,  and  beef'tee.  lie  wm  also  allowed  eight  ounces  <>f 
brandr  daily.  After  the  chaiif^c  was  completed,  the  diet  wiu  absolutely 
devoid  of  starch  and  ^ugar.  Under  thi»  diet,  the  urine  altered  greatly 
for  the  better.  During  the  first  wfvk  of  the  re-»lric(eiJ  diet,  the  rjiuly 
discharge  of  urine  was  fjl  ounces;  daily  excretion  of  nugar.  !>'28  grains; 
average  density,  Il)3'i.  The  gouerul  i^yinptoms  nisu  improvtHi,  but  Dot 
in  proportion  to  the  nmelioratiuu  in  tbu  condition  of  the  urine. 

A  second  week  of  the  same  treatmt^ut  brmigbt  down  the  urine  to: 
Daily  discharge,  56  ouncee;  daily  excretion  of  sugar,  ti-Vt  grains;  average 
density,  lOlitt, 

1  was  DOW  met  with  the  difBcuIty  which  so  muny  have  encountered  in 
punuing  this  treatment;  namely,  a  total  failure  of  the  appetite,  and 
consetjue-nt  alarmiog  depressioa  uf  all  the  vital  powers.  Tu  ubviabe 
these  untoward  events,  tbe  patient  was  allowed  bran  bread  and  the  free 
use  of  gn?en  vegetables — cabbage,  lettuce,  and  watercrcssps.  A  grain 
of  opium  was  also  given  three  times  a  day.  The  diet  whs  therefore  still 
starchlc-ss,  and  alnioat  entirely  devoid  of  sugar.  Decided  aniendnient 
followed  this  change,  and  in  a  few  days  the  returning  strength  and 
cheerfulness  kept  pace  wiib  tlie  improved  ap])ctite  and  iucreodog 
weight. 

During  t)ie  remninder  of  his  slay  in  the  infirmary,  a  period  of  two 
months,  no  further  chfliige  of  importance  was  made  in  the  diet  or  medi- 
cine.  The  patient'^  weight  on  ndmiAsion  was  H7  lbs.;  but  it  rapidly 
sank  in  the  fimi  few  days,  and  at  the  end  of  three,  weeks  it  was  only 
91  lb«.  From  this  time  onward,  however,  the  weight  began  ui  increase, 
and  it  went  up  gradually  to  105  lbs.,  which  point  it  had  reached  the 
we«k  of  his  discharge. 

The  state  of  the  urine  for  the  last  two  months  was  remarkably  con* 
stant.  The  daily  diHehnrge  varied  from  4U  to  Gfi  «iince«;  the  daily 
excreltrm  of  sugar,  fn»m  >^W  to  HXX)  grains ;  the  average  density,  from 

10:^0  to  W-i'^. 

The  excretion  of  sugar  ruleil  higher  than  when  the  dtel  was  exclu- 
sively animul.  Thin  1  attributed  to  the  tmpnivvU  K|>pe|.ite,  which 
enable^!  the  patient  to  take  more  nouriehment,  rather  than  tu  any 
uutowartl  influence  cxerciae<l  by  the  green  vegetables. 

1  mtglit  greatly  multiply  exainpleB  of  this  class;  but  it  will 
be  more  urMLd'ul  to  illustrate  tbe  ]me  fortunate  results  for  wbich 
tlio  prnctitioiicr  nniitt  also  be  prepared. 

Case  '). — E.  B.,  a  niece  of  the  patient  C.  K.,  who  made  so  good  a 
recovenr,  was  ailmiited  into  the  Royal  Infirmary  in  December,  1H62. 
8he  hail  been  dialiciic  for  lU  months ;  and  sutTercd  from  exccsaire  thirsl, 
voracious  appetite,  and  great  emaciation.  The  tongue  was  glaze^l,  skin 
barab  and  dry.  There  was  no  complication.  The  urine  amounted  to 
15  pints  a  day,  and  containetl  over  10,000  grains  of  sugar,  when  she 
lived  on  a  mixed  diet. 
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Sbe  remsioed  in  hoepiul  two  montlis;  and  wae  gradually  limited  to 
a  diet  of  auinial  flexh,  with  ^^ge,  cabbage,  atid  bran  bread.  Ou  tiiie 
diet  ^hc  ttl(in-ty  j^uiiied  tlirce  pouixU  iu  wcigbl,  and  improved  eensibly  in 
her  Kcneral  ht'ttlih.  The  urine,  htmever,  ucvcr  Ml  liclow  five  piuta; 
ueoiuly  itmcillate<l  between  seven  und  eigbt  pinu,  with  a  ipivific  gravity 
ranging  from  lOHO  to  1040,  and  a  daily  excretion  of  sugar  of  ■[■IW  to 
74t9>  grains. 

After  leaving  the  Infirmary,  she  apeedily  rt'lapiied.  gmdunlty  grew 
worse,  and  died  in  March,  136^},  in  the  WitltingCAn  Workhouse. 


Much  diftcredit  has  beeu  thrown  on  the  dietetic  trefltmcnt, 
by  a  alovenly  and  incoinplftc  nmrnier  of  carrying  it  out.  It 
roqiiirofl  ma^i  vigilunt  wiitchiiig  to  keoji  guard  against  llic  ad- 
niission  of  forljidUtii  articles.  Tla-  patient's  own  craving  for 
tliciu  to  ofleii  too  much  for  hitt  resolulion^  and  iiiotil  artful  de- 
ceits are  practised  on  the  medical  attendant.  Thia  ie  especially 
the  case  at  the  beginning  of  the  treutincnt.  After  awhile,  the 
patient  perceives,  from  his  own  experience,  the  iinporlaneo  of 
abstaining,  and  tlie  desire  for  the  forbidden  arliclei*  diininiahes 
very  notably  after  the  lapBO  of  some  weeks.  Amylaceous  cum- 
poiinda,  loo,  arc  often  unwittingly  administered  by  the  atlend- 
arili).  Starchy  matter  is  never  absent  from  tlie  cookV  haud;  it 
eiitcr«,  in  one  guise  or  other,  into  alnio*«t  every  dish. 

Then  there  arises  tlie  other  diiRculty — die  rejeetion  by  the 
loiiiach  of  the  reslrictcd  diet.  This  dilHeulty  is,  perhaps,  made 
too  much  of.  A  skilful  selection  and  frecuienl  change  of  article* 
of  diet,  UKuall^'  snlHce  to  reeoneile  the  digestive  organs.  The 
field  of  selection  among  admi^ihle  artiele.<(  ia  so  wide  that,  hi 
private  practice,  the  practitioners  resourees  are  almost  inex- 
hauatible.  Among  hospital  patients,  however,  the  emhairasa- 
ments  on  this  score  are  very  serious. 

There  are  cases  of  such  severity,  thot  not  even  a  tomporarj' 
anteudutcut  can  be  obtained  by  the  dietetic  treatment.  1  have 
known  more  than  one  such  instance  in  childi-en  under  ten  years 
of  age,  in  whom  the  disosse  ran  a  rapid  course,  and  proveil  fatal 
in  a  few  months.  There  are  also  a  corfnin  number  of  chronic 
cases  in  which  the  ilietetie  treatment  provet>  uimuitahle,  and 
hastens  rather  tbiin  relardn  the  final  catastrophe.  These  are,  for 
the  most  part,  loug-standing  case*— cases,  perhaps,  wbicii  have 
boon  benefited  at  a  previous  epoch  by  that  treatment.  Iu  two  of 
my  Intirtiiary  patients,  who  were  readmitted  to  the  henetita  of 
the  charity  atler  an  interval  of  several  nmnlhs,  a  much  more 
■deeided  amelioraiinii  followed  Ihe  dietetic  Iroatmcnt  during  the 
first  period  of  their  stay,  than  during  the  second. 

The  HUgat'-forniing  vice  of  tlie  iliauetic  syHtem  a}>pearH  at  iirst 
fand  throughout  in  the  milder  eases)  confined  to  saccharine  and 
amylaccouii  articles  of  food ;    but  as  the  disease  becomes  in- 
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veteratd,  the  aMimilation  of  the  albmn'moiis  principleB  iii  more 
and  more  iifVtiriect.  until,  at  length,  thcHc  yield  »ugar  almost  as 
readily  as  tlio  fni-mor.  Griosingcr  fonnd  in  a  case  of  this  kind, 
uti  strict  desh  dJL't.  that  tiirei/littlis  of  \]iv  atbtiniinous  materials 
reappeared  in  the  urine  as  sugar.  Whon  niatttrs  have  eonie  to 
tbiii  |>as2S,  it  is  nut  to  be  woiiderud  at,  tliat  the  puticnt  no  longer 
derives  bc-netit  from  a  restrieted  diet,  which  he  can  only  uso 
«j)arini;ly,  and  almost  with  dii^gnst,  and  that  he  should,  on  the 
whoiu,  tind  hinisvJf  in  a  better  position  when  abandoned  to  ordi- 
nary mixfd  fare,  which  he  can  consume  in  abundanoe,  and  with 
relish.  Experience  is  impemtive  on  this  point.  "When  a  tlesh 
diet,  Judiciously  eked  out  by  appropriate  eubstttiites  for  bread 
and  potatoes,  fails  to  ameliorate  the  general  condition,  it  should 
not  ho  too  oliatinatoly  perHisted  in  alter  a  fair  trial.  The  nracti- 
tioncr  should  give  way  tirst  with  regard  to  bread,  and  bold  out 
longest  against  jKitatues.  No  inflexible  and  universal  rule  can 
be  laid  down  refti)eetitig  the  diet  of  diabetic  individuals,  under 
all  eircimistanoea  and  in  all  stages  of  the  complaint.  Cases  nill 
oecur,  in  which  the  power  to  take  a  ]>tcntiful  supply  of  a  mixed 
diet,  more  than  eompensatea  for  the  increasing  itiiratand  freer 
discharge  of  urine  and  sugar.  T  have  al*i  noted  that  tome  of 
the  milder  types  of  this  disease  in  which  saccharine  urine  is  an- 
uceompaniccl  with  diuresis,  are  made  worse  by  a  too  restricted 
diet.     {See  Appendix  to  ihiw  chapter.) 

Dr.  Donkin'  recommends  another  mode  of  carrying  out  the 
animal  diet  treatment— namely,  by  putting  the  patfenl  on  a  diet 
exclusively  composed  of  skimmed  milk,  which  he  administers 
in  fjiiantities  ot"  six  or  eight  pints  daily — peiscvering  rigidly 
with  the  treatment,  if  necessary,  for  ton  or  twelve  weeks.  1 
have  seen  several  patients  who  tried  this  severe  method.  Few 
of  them  could  tolerate  it  except  for  a  few  days — and  those  who 
eontinued  longer  were  rapidly  reduccil.  Three  chronic  cases  I 
knoiv  of,  in  which  the  treatment  was  obstinately  |>or«cvcred 
with,  eutled  in  fatal  exhaustion.  One  of  them  hail  been  under 
my  care  for  a  considerable  iteriod,  nnd  the  patient  Muiintained  a 
fair  state  of  health  under  a  moderately  restricted  diet  and  the 
Qso  of  Opium  —  three  months  of  the  skimmed  milk  treatment 
brought  the  caw  to  a  fatal  termination. 

MeDICI.VAI.  Sl'BSTAXCKS  IN  DiABEIES  ;   St^PPI.EMEXTART  MbAVS. 

— Some  of  these  are  employed  under  the  impression  that  they 
possess  a  really  curative  power  in  this  disease;  others  are  rc- 
earled  to  simply  aa  udjuvunls,  to  combat  some  particular 
symptom. 

The  in(|uirics  hitherto  made  on  the  supplementary  me»n» — 
medicinal  and  other — employed  in   the  treatment  of  diabolce, 

■  On  th(!  Milk  Tfcaimont  of  Disbcto  adiI  ItriKlit'a  DiscMe.     Iiondoo,  1671. 
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are  mostly  vitiated,  by  an  insufficient  separation  of  their  effects, 
from  thoau  of  tliu  rcstriuteil  ilict,  whidt  \»  usually  conjoined 
therewith,  and  a  want  of  attention  to  the  clinicnl  grouping  of 
ibo  cft^es.  A  nuinljor  of  remedies  have  been  fxtravaj.'nntly 
landed  on  diverse  IuukU,  and  have  in  tliis  way  attiiincd  an  eplie- 
irieral  repulation;  but  wlien  tried  by  at-'cumte  obsi-rvers,  they 
have  provefl  t(i  be  ubsulutcly  inert.  Unless  the  poiuisjust  indi- 
cated arc  kept  in  view,  only  misleading  conclusions  can  be  drawn 
from  any  inrjuiriets  on  tliiti  snbiircl.  It  ie  (|uite  poseible,  that 
reniediea  which  have  pntved  powerless  in  inveterate  casea  may 
be  of  real  service  iu  milder  examples  of  a  diflurerit  type,  or  in 
the  curlier  stages  of  the  diseatie.  A  complete  revihion  of  the 
supplementary  mcunn  of  treating  diabetes  is  loudly  called  for. 
It  may  be  taken  for  granted,  in  the  present  state  of  knowledge, 
that  the  general  basis  of  all  treatment  of  diubetes  must  be  the 
dietetic  restrictiona  already  described.  Other  means  febould  be 
stndicil  with  a  clear  understanding  of  their  supplementary  jind 
subordinate  place. 

Opium. — Tbls  narc<itic  is  unijneslionftbly  of  great  use  in  the 
treatmeni  of  diabetes — not  from  its  direct  inUueneo  on  the 
conr.ie  of  tlie  disease,  but  from  its  anodyno  properties.  If  no 
re»trii5tion  bu  placed  on  the  <liet,  i>]rmui  in  doses  of  Irom  G  to  20 
grains  a  day  lias  always,  in  mycxpcriL-nce,  had  the  power  of  re- 
ducing tiie  llow  of  urine  by  aliont.  one-half;  that  is  to  Ray,  of 
bringing  it  down  to  five  or  eight  pints,  and  tliia  witboui  increas- 
ing Its  density.  But,  notwlthcttanding  this  umelioi-ation  in  the 
state  of  the  urine,  the  duwinvard  progress  uf  the  dit^ease  is  not 
arrcRted ;  and  the  ertcct  of  the  drug  wems  attributable  to  its 
deadening  inliuence  on  the  appetite,  rather  than  to  a  specitic 
power  of  checking  the  tbrnmlion  of  sugar.  When  opium  was 
given  to  patients  under  a  restricted  diet,  it  did  not  in  my  hands 
ejcbibit  the  least  yHSwcr  of  let^scniiig  the  How  of  urine  or  the  ex- 
cretion of  sugar.  Its  value  dependK  «'n  its  power  of  inducing 
sleep,  and  of  allaying  the  dolorous  ^unsations  and  irritability 
which  eoiiHlantly  toniieiit  <liabelic  patients.' 

There  is  a  gix-at  tolerance  of  opium  in  contirtned  diabetes. 
Dosca  of  2,  3,  and  5  grains,  three  times  u  day,  ui*e  generally 
borne  without  the  production  of  any  appreciable  imrcotisni. 

Dr.  Pavy  prefers  cotleia.  to  opiuiu.  lie  finds  that  this  alkaloid 
yields  all  the  gon<l  eflects  of  the  crude  drug  without  some  of  its 
disadvanlngts.  He  gives  it  in  gradually  increasing  dojics.  from 
a  (juarlerot  ii  grain  to  two  grains  tinx'c  times  a  day.  Other  oh- 
scrven^  hare  also  reconmiended  codeia.  but  I  cannot  say  tliat  my 
exjieriencc  altogether  justifies  this  preference. 

Alkalieb. — Alkaline  substances  have  been  spcciBlIy  rccom- 
monded  by  MSahle,  on  account  of  their  supposed  power  of  favor- 

■  .^MtlieaiiUiur't  imfer^Htit.  U«d.  Jourii.,  I6A0. 
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iDg  the  oxulation  and  destruction  of  sugar  in  the  blocK).  These 
theoretical  views  are  now  ovi^lhmwii  In  two  of  my  patients, 
I  made  a  trial  of  full  dnsta  of  the  bicarbonate  of  fiotash.  (*no 
of  Iheoi  was  on  a  mixcMl  unlinnry  dial,  atid  the  disorder  was  tar 
H(lvaiit;od.  Tlie  iiriiu^  was  reiidrrird  alkaline  for  ten  davB  with- 
out ill  any  wuy  altering-  ili«  exercti'Mi  of  sujrar,  or  the  general 
condition.  In  the  »e<:ond  ra.^c>,  the  i^mtient  wan  uii  a  i-et<tricted 
diet.  She  took  for  a  fortnight  o'20  gnuiis  of  the  hicarbonato 
daily,  in  divided  doses;  the  urine  was  thereby  rendered  frooly 
alkaline.  Durin-;  tlie  we«(k  preceding  the  alkaline  treatment, 
IKJO  i^raitis  of  sugnr  were  excrvted  daily.  In  the  Hr*i  week  of 
the  alkaline  treulicient  970  gcaiiis  a  day  were  noparatcd,  and  in 
the  second  week  J^70  grains*.  In  the  week  following  tiie  with- 
drawal of  the  alkali,  the  sugar  amounted  to  690.  This  ob^rva- 
tion  lends  to  show  that  ihe  alkali  had  no  appreciable  influence 
on  the  excretion  of  sugar.  I  liave  not  eoeoiititored  any  dilficuUy 
in  rendering  the  unne  alkaline  in  diabetes,  as  Dr.  Pavy  eeems 
to  have  done.' 

Rennet  Ani\  Pfpiinf  have  been  vaunted  in  such  terms  of  confi- 
dence, as  to  raiso  hopes  which  are  not  destined  to  be  realized. 
The  most  remarkable  rcsnlts,  obtained  from  rennet,  are  those 
published  by  l)r.  James  Gray.  He  stales  that  of  tweiily-seren 
persiHis  treated  seven  recovered.  This  is  an  e.tample  of  motit 
rare  «ucceM,  and  it  is  to  be  rcgrottod  th:u  the  oasea  arc  not  re- 
ported with  that  exactitude  and  detail  which  are  desirable  on 
such  debatable  ground.  In  all  of  them  n  rigid  adherence  to 
animal  diet  and  bran  breatl  was  insistcil  on;  and  it  seenie  more 
than  prr>bablL'  that  the  ameudnienC  In  each  ca.'te  was  due  to  the 
restrttit'd  iliel  rather  tlian  t<»  the  rennet.  Dr.  NeUon,  of  Birm- 
ingham, extols  tliu  ttanie  remedy.  IIIa  easetn  do  not  Bcetn  to  have 
been  severe  ones;  and  the  diet  was  regulated  in  at  lea.sl  Aome 
of  them.  The  reports  are  much  more  imperfect  than  those  of 
Dr.  It  ray. 

I  gave  rennet  a  resolute  trial  in  one  confirmed  case.  It  waa 
prciiarcd  in  the  manner  recommended  by  Dr.  Qniy,  and  given 
in  (loses  of  two  table:tpoiintula  three  times  a  day.  The  |>atient 
took  it  for  mure  than  tw<i  months,  oonjoiued  with  a  rigidly  re- 
stricted diet.  During  this  period  he  intproved.  and  gained  6  lbs. 
in  weight.  IJut  he  was  improving  just  as  rapidly  iiefore  be 
bvgan  the  rennet,  and  the  daily  excretion  of  sugar  had  not  in 
the  lea^t  iliminished  during  its  use.     (Jriestnger,  in  two  cases 


*  The  alkallnRKnil  ntnmoitiuc*!  ptimfihalMand  lhvc«pl»i>nitt«  <if  kmmnntttliAVt! 
■(■in  beon  tnwl  by  Buthatii  «n<l  Vmr\,  niid  tho  citraU  of  mhIh  lijr  Oiiyol.  Sm 
BriL  yitA.  J.oirii  ,  |fVl».  i.  iV£A;  Hn.'l  ibi'/.,  |i.  5U0;  Kntl  .S>d.  .S(>«.  YoAr  Hook, 
1Kfl<')-8,  70  Krri'ntty  lliu  n»<i  nf  Kmrnnnm  in  ihd  form  nf  cnrbriniit*  ftnd  •cotkle 
\\m*  Imwii  ■irnnitiv  r<-t.-<>ninivii(lir(l  in  dintwlo.  (AdBiiikicwicit,  FBd^of't  Arcbiv., 
ISiU,  |i.  KlU.}     'tht  ovidi^nci;  in  iU  flavor  ii  u  >«t,  huwever,  scahljr. 
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Oi-curatuly  observed,  fnuiid  cvea  a  slight  iiicrcnFie  of  sugnr  during 
tJie  use  <)V  rennet.  (Jtlier  IruslwartTiy  repuriH  are  ctjunlty  un- 
IflVfiralile. 

l-'arkcs'  and  Leutiu»cber'  found  pepsiae  useless. 

I  conceived  that  it  waB  wnrlh  a  trial,  whetlior  some  «J'  the 
BubBlancca  which  act  powcrlull^v  on  the  nervous  ttvaleni,  nii^lit 
not  exercise  a  bcneticiul  cflect  in  diabetes.  Willi  this  view,  I 
exhiliitfd  xtrvfhnia  nrtd  Uelludonna,  in  gradually  incren^inf 
dohCH.  until  tlivii-  [diy«iolojrifid  cilWtB  began  lo  he  jtcrceived. 
But  nc»t  the  filigbtcst  intlmtiee  on  the  excretion  of  angar  could 
be  dibeovered  during  tlieir  use. 

Among  the  more  recent  ruinedies  employed  in  diuhctee  may 
be  nientionetl  arsenic,'  imiine,  bromide  ot'  potassium/  picric 
aeid,  and  Calabar  bean.  The  last  three  I  Imve  tried  iind  found 
useloBs,  The  evidence  in  Ihvor  of  the  first  two  in  loo  slenrler  to 
excite  much  hope.  I  have  tried  both  peroxide  of  hydrogen  and 
OKonic  ether,  only  to  find  that  the  hopes  held  out  with  respect 
to  them  were  nltogetlicr  delusive'  fSalic-ylnte  of  soda  baa  beeu 
oised  by  several  pnyaiciaue,  who  have  reported  very  gtiod  resulte 
from  ite  adminiRti-ation. 

I  have  given  lactic  acid,  act  rocoraniended  by  Cantani,  repeat- 
edly and  resolutely,  without  seeing  the  eligbtest  advantage  from 
its  uae. 

Independently  of  ao-ealled  speei6c  remedies,  there  is  a  large 
field  for  the  skilfnl  nae  of  adjuvant  ineann,  entployed  simply  tor 
their  ordinary  therapeutical  cffWis.  The  obstinate  conbtipatiuii 
which  commonly  j<revail8  in  <lialietL>ti>,  muHt  be  correcieu  by  a 
regidiilcd  use  of  <'«Ptor  oil,  soidlitK  powders,  or  the  onliuury 
rhubarb  and  nmgnusia  mixture.  Anodynes  are  called  for  lu 
subdue  jtain,  nt>rvuuH  exhausiiun,  rcfileasnei^s,  and  insomnia. 
Dyspeptic  ftym[<tom8  ai-c  to  he  conkbnted  bv  alkaline  touica:  and 
for  tliia  purpoi«e  ]  know  of  no  better  combinatii)n  than  the  bi- 
rarlionntb  of  potash  in  infusion  of  calumba,  with  bydrocyaiiic 
acid.  The  |Mjverly  uf  the  blutnl  mtd  llie  pn>grcsaive  emaeialion 
are  beat  combated  by  long  courses  of  iron  and  coil-lirer  oil.  I 
have  already  ajtokcn  of  a  ftolutioii  of  bitartrate  of  |>ota8h,  as  tho 
beet  means  of  directly  allaying  the  thirst.  When  the  ei-aving 
for  food,  and  sutisu  of  ninkmg  at  the  epignntrium  are  trouble- 
some, a  pill  containing  two  or  three  graiuti  ot  asualtetida,  ad- 


'  On  tin  Coin i«)*it ion  i.f  i]i*-  I'rin*-,  p.  856,  not*. 

*  AKh.  t  Piitti.  Anftt.,  ItO.  xviii.  119. 

*  llxnottri  lie  Tt<i-n<|..,  1KT».  kI.I  :>l<.t;  Rcrlln.  Klin   \Vui'lioi>M<h.,  Nu.  12,  IMD; 
O.  R*>m,  Ui»»t,  imi,  il.  4Hfl  J  Kiid  Uuk-.,  Arclitv  tiin..  IRTO.  p.  (JW, 

*  AiiMin  Flibt,  Aridt.  Joiim.  nf  Med.  Sci.,  1870,  'iHi! ;  nnd  titgHt,  Eriin.  M«l. 
Jourti  ,  »ii.  4H7. 

*  Miflcscliull  liM  rvcvnity  rm-<jniiii>-iidi,'d  lt>4ufofm,  anO  hiw  ablitinud  good  n- 
Milu  from  tU  ute.     ('WltniT.  Mod.  Wnelteiitoh.  So.  17,  itm.i 
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ministered  twice  or  thrice  a  day,  often  gives  most  striking 
relief. 

Diabetic  patients  often  reap  considerable  benefit  from  change 
of  air,  and  a  sojourn  at  watering-places.  The  Bristol  HotwelTs, 
Vichy,  and  Carlsbad  waters  have  obtained  some  celebrity  for 
their  utility  in  diabetes.  Dr.  Murrell  has  recommended  Bethesda 
water.  In  milder  cases,  sea-bathing  may  be  recommended  in 
moderation  in  the  hot  season  of  the  year.* 

Saccharine  Treatment  of  Diabetes. — Piorry  conceived  the 
odd  idea  that  the  main  evils  of  diabetes  depended  on  the  loss  of 
sugar  through  the  kidneys,  and  that,  by  compensating  this  loss 
by  administering  sugar  internally,  these  evils  could  be  overcome. 
Dr.  W.  Budd,  of  Bristol,  followed  up  J'iorry's  lead,  and  admin- 
istered 5  to  8  ounces  of  sugar  and  4  ounces  of  honey  to  two 
diabetic  patients,  with  great  benefit.  Ordinary  mixed  diet  (in- 
cluding potatoes)  was  conjoined.  These  results  provoked  new 
trials  of  this  treatment  by  Dr.  Burd,  of  Shrewsbury,  Dr.  Sloane, 
of  Leicester,  Dr.  Bence  Jones,  and  Griesinger,  but  with  results 
80  decidedly  unfavorable  as  to  leave  no  doubt  of  the  inutility  of 
the  practice.  A  full  r^.«//;»t'of  the  results  of  the  saccharine  treat- 
ment of  diabetes  may  be  found  in  a  paper  by  the  author  in  the 
*'Brit.  Med.  .Tourn."'for  November,  1H60. 


APPENDIX. 

Milder  Types  of  Diabetes. 

Tub  cases  brought  together  under  this  heading  are  somewhat 
miscellanonus;  and  they  do  not  present  those  marks  of  uni- 
formity, which  are  roipiired  to  constitute  a  homogeneous  patho- 
logical group.  They  are  separated  from  classical  diabetes  by 
certain  broad  distinctions  of  clinical  importance;  but  they  ex- 
hibit among  tlK'niselvcr*  certain  dii^iigrecments  which  make  it 
evident  tliaf  they  represent  more  than  one  type  of  disease. 

From  ordinary  or  classical  diabetes,  these  milder  types  are 
distinguished  by  all  or  some  of  the  following  signs:  Absence  of 
a  fixed  tendency  to  a  fatal  termination;  absence,  or  only  mod- 
erate degree  <)f  thir.-^t,  voracity,  and  emaciation;  Blight  or  tem- 
porary increase  in  the  quatitity  of  urine;  transitory  duration; 
amenability  tu  treatment;  slight,  moderate,  or  intermittent 
glycosuria. 

'  ItfnicliHrdfll  speaks  in   hi^h  terms  of  enforced  exercise  and  gymnastics  for 
diaWtic  patients.     See  Anniiaire  do  Tli^rap.,  1865,  p.  291. 
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The  greater  miniber  of  tlietio  cased  fiill  i\'itlitn  one  or  other  of 
the  three  Ibllowiug  groups,  to  oach  of  which  illiistrntive  exam- 
ploB  lire  appt'iiJed : 

Grocp  I. — IJriijo  persistenll^-  aaccharitio;  doiiBitj'  1080  to 
1048;  iliiiitiHiK  aht^L'iit,  or  vcrv  iiKHlcnite;  no  QXCL>»>sivu  thirttt  or 
appetite ;  modernte  conserx'atioii  of  strength  and  flesh ;  Btationar}* 
<:onUitioii. 

Cask  1. — Mr.  B^  a  mnnufucturer,  wt.  45,  thin  but  not  tnarkHtl^  oma- 
ciRie<l,  ahle  lo  altenrt  to  Iiim  biifiinoSA,  contiii hH  me  >[ny  14.  1K61.  His 
bL'allli  had  been  feehio  liirnix  mDiitha.  Ho  rocuplsiitcd  of  wcakn«m,  low 
of  appetite,  and  reslle-^eneM.  The  urine  had  never  excoe<lcd  four  pints, 
and  iifliinlly  did  not  exceed  three  pints  in  the  twentv-four  hours.  The 
specitiieii  sent  to  tne  lor  nnalyBiii  hiii)  a  density  of  1(142,  and  oinlained 
7-2  iwr  ceiiU  of  su^ir.  TliKre  whs  no  iiioriiiMitte  appetite  or  thirst ;  the 
akin  wss  uuist.  The  patient  hml  trieil  a  diet  coniiMwed  of  noimul  tlt-eb 
and  green  ve^etabte^,  but  had  be«n  unable  to  adhere  thereto  ou  accuuDt 
of  Die  total  failure  uf  the  ap|)eLite. 

During  the  last  four  yeara  I  have  *een  thU  patient  teveral  times.  His 
condittuu  couiiouts  unchanged,  butli  as  lo  the  general  hi'alth  and  the 
slate  of  the  urine.  He  w  «till  a  valeludiuariHu,  btit  goi«  utxjut  his 
buaineBS,  and  obwrvcx  a  diet,  only  restricted  with  remt^eut  to  th«  use  uf 
pulatovs, 

Ca.se  2. — Mr.  F.,  (ft.  50,  formerly  engaged  in  burinras.  He  consulted 
nie  in  Nnveoiber,  1862,  and  Ptated  that  he  had  been  ailing  about  three 
years,  sutTerine  from  indigestion,  lunneia  uf  spinta,  and  Iocs  of  Ptrenglh. 
'a  iwelvenjontTi  before  sugar  hnd  lieen  detectm  in  the  urine.  The  urine 
had  not  nt  any  time  excee<]ed  three  pints  in  the  twenty-four  hours.  He 
lius  never  been  troubled  with  thirst ;  the  skin  is  usually  inoJat ;  there  his 
bees  slight  emaciation.    Ue  has  trie«l  a  restricted  diet  without  any 

Two  specimens  of  urine  were  handed  to  me  for  analysis ;  one  on 
November  2^},  1802,  and  the  other  uu  April  22,  1803.  Thi;  former  con- 
laiued  7.7  per  cent,  of  sugar,  and  the  latter  (whieli  had  a  e|>eeific  gravity 
of  Ut39)  0.3  |)er  cenL  The  daily  (|uiinlity  at  both  dates  wa*  three  pints. 
The  diiutrdoT  in  this  inittanee  a[i|)eu.rs  to  have  arin^u  from  worry  and 
anxiety  connected  with  hueinitiH;  l)Ut  for  u  period  of  two  yi-aiit  after 

fifing  up  hu»oei»  he  remained  in  rtatu  quo,  no  treainieni  appearing  (o 
ave  any  beneticini  result.  Keeontly  be  haa  been  in  much  better  health, 
has  recivcreil  hia  weight,  ttlrvngtb,  and  chcerfulne^,  and  believes  him- 
self thoroughly  rid  of  hi^  ctimphiinl;  and  vet,  the  urine  has  now 
(February  23,  I^fj.^l  a  sitecitic  gravity  of  10:^5,  and  roDlains  /i."  jier 
cent,  of  sugur.  In  tlie  autumn  uf  IHTO  I  was  called  lo  see  this  ]»atieitt 
again.  The  sugar  had  mm  fur  a  long  time  disapiiearetl  fmm  the  urine 
and  was  replatvd  hy  aihumeu.  lie  wati  suffering  from  general  anaiiaren. 
and  all  tlie  other  tttgns  of  (-hronic  Hrighi'c^  dlt^'ase — of  which  he  died  iu 
December,  1870. 

Casb  'i. — Dr.  I^atham' relatesa  case  resembling  thcee  in  most  reBpects. 
The  patient  was  a  gentleman.  let.  40,  well  known  in  the  profoHsioD  uf  the 

'  LaUiBHi  oD  l>isl>cU«,  p.  147. 
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law.    The  arioe  at  no  Ume  exceeded  a  quart,  but  it  wa«  ao  sweet "  Uiot 

it  might  easily  have  been  niUlaken  for  tiyrup."  The  dietetic  treatineut 
vfa»  reiK>lutely  tried  without  any  good  etfeci:  be  die<l  with  cough,  colli- 
quative aweat«,  aud  other  aigoo  of  phlhius. 

Grocp  II. — Glycosuria,  loiuporary  or  iiitennttleiil;  thirst  aud 

diuresis  moderate,  or  none;  little  emacijilioii  and  loisS  of  strength; 
the  complaint  depvudiug  ou  uiental  anxiety,  blows  on  thu  head, 
or  coiicuatiion  of  the  spine,  luid  mrmiDattiig'  in  cotni>lute  re- 
covery. 

Case  4. — A  gentleman,  let.  4C.  enpnged  in  business,  consult*^  mo  on 
March  23,  ItHii.  He  had  eutfered  from  slight,  recurrent,  dyBpeptic 
aympl^mis  for  niorelhnn  a  year,  towther  with  numerous  nervous  pheno- 
mena and  loss  of  rest.  During  inis  period  he  bud  undergon*  great 
mental  «tre»  in  connection  with  the  responsibilities  of  a  large  manulac- 
turlng  ctmcern.  On  two  occasions  be  hod  he«u  seized  with  tome  kind 
of  fit,  which,  from  tbc  description  gi\x-o,  appeared  to  be  a  baitard 
epilepsy.  In  one  of  these  he  bad  fallen  from  hia  bume;  but  there  was 
Du  direct  injury  to  the  bend.  At  my  request  a  specimen  of  urine  wa« 
sent  for  examination.  Ita  speciBc  gravity  was  10:);>,  and  it  contained 
5.'2  per  cenU  of  sugar;  no  albumen  or  other  abnormal  ingre<lient  wa# 
pn^eent.  The  daily  i)uautity  did  not  exoee<l  thrt«  pints.  He  wa«  put 
uu  u  iii'jderHl^ty  re^Cncted  diet,  and  recommended  to  make  arraDgenwoti 
which  would  relieve  hitn  of  a  Urge  purtiou  of  hie  responubilitiw.  lie 
ouDtinued  under  my  obi^ervatiou  tor  six  mouths.  The  sugar  disappeared 
in  about  hIx  weeks,  except  a  trace,  which  also  vanished  at  the  end  of 
four  months.     His  health  ta  now  Cduly,  li^tibf  jwrfectly  reatornl. 

One  of  the  most  8iu{i:ulHr  instuiices  of  glycoauria,  pcrnistinff 
for  Hcvtiral  nioiitbi«,  unuccompariied  with  nny  of  the  symptoms 
of  true  diahetoH,  is  related  bj-  (^ncsinger  (loc.  cit  p.  &1). 

Case  5, — A  meilical  student  bad,  duringn  oourae  of  chemical  iastruc- 
tiuD.  in  the  year  18 — ,  often  examined  hut  urine,  and  found  it  iu  every 
respect  normal.  Uespeiit  the  summer  of  the  Hucceediug  year  iu  Switzer' 
laud,  aud  underwent  a  number  of  wettings  on  botnuicul  exounioiis. 
Some  months  Inter,  while  in  [>erfect  health,  ibe  ap|»earaucu  of  the  urine 
attnicted  liia  ntteutiou.  Ou  examiuntiou  it  gave  uu  abundant  sugar 
reaction  with  Trommer's  te»t.  lie  now  vxamiued  the  uriue  dully,  aud 
found  the  deuBily  to  vary  between  lU-1!  nnd  10^7.  The  glycueuria  per- 
sisted througliifut  the  fullowin);  winter,  during  which  he  coniinuetl  to 
rerade  in  the  same  moidt  and  f>.>'p'gy  locality,     in  the  aucoeediiig  enring. 

Herr returned  from  Swiucrland,  and,  beiug  much  occupied,  h^ 

no  lunger  any  time  lu  besUm-  ou  his  diabetes;  aud  wheu,  in  the  cuurse 
of  the  ensuing  summer,  he  examinetl  the  urine  again,  he  fouml  it  UiUlly 
free  from  sunr,  nor  has  a  trace  lieeii  fuund  in  it  since.  During  the 
entire  period  that  the  urine  contained  t<iigar,  he  did  not  exjiertence  a 
aingle  one  of  the  known  symptoms  of  dlnbetea. 
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Gkoop  nL — Glycosuria  iu  persons  advanced  in  yeara;  of  full 
habit;  moderate  conservution  of  Uesh  and  strength;  moderate 
diuresis;  moderate  amount  of  sugar;  abundance  of  uric  acid, 
de[tosit8;  oflen  gout;  sugar  Bonietimes  present  for  ycara,  vary- 
ing greatly  in  (juaiitity,  sometimes  intermitting — termination 
variable. 

l>r.  Bence  JoncH  h»fl  tmblished  an  uecount  of  a  number  of 
cases  of  this  cla**.'  (If  twenty-nine  cases  of  glycosuria,  ob- 
served by  bim  In  the  precediug  three  years,  cleveu  were  above 
sixty  years  of  age.  and  six  of  these  were  above  seventy.  He 
supplies  the  following  analysis  of  these  eleven  cases: 

In  2,  the  disease  wuh  iiitermittiug. 

In  6,  the  <iuaiitity  of  urine  was  scurueiy,  if  at  all,  increased. 

Iu  1,  the  tjuantity  was  increased,  but  the  diseaee  bad  probably 
existed  for  sixteen  years. 

In  1,  (he  urine  was  albuminous,  and  the  diabetic  Bymptoms 
were  very  slight. 

In  1  (al)out  seventy-four  years  of  age),  the  disease  existed  in 
its  intensity. 

In  all  cases  save  one,  the  diseaac  was  of  exceedingly  mild 
character. 

Man3'  cases  of  this  kind  have  come  under  my  uoticc,  of  which 
the  two  following  examples  may  serve  for  illustratiotib: 

Case  6. — Mr.  A.,  a  surgeon,  an.  GO,  a  tall,  stout  maQ,  of  puwerful 
fmme,  ctiueuiied  oic  Juuc  11, 18(>3.  He  bad  uoilced  fur  the  last  four 
moiiUui  aa  uuduc  frv4ucacy  of  nucturiliuu,  with  a  ccrtaia  Uiiguur  un- 
usu&l  Lu  liiiu,  of  wliicli,  liouevcr,  ho  tliought  little,  uutil  the  eDpiousnew 
of  Llie  urine  cxeiinl  hie  tsuapieious,  and  iiuluiied  him  to  ifjtt  it  lur  sugar. 
This  leil  to  the  dutccliuu  of  his  coriipluiuL     He  had  loet  some  HeHh. 

When  I  exuiiiioL-d  him,  he  hud  a  ruddy  ciiiuplexion  ami  an  ap|wiinince 
of  lieallh  ;  tht'apjM-litc!  was  modtrule;  lliiret»(micwhat  tn)utili.'Niinie;  5)cin 
muiflt ;  ht!  wt^nl  about  hie  uhuuI  ImtiiiiesH — \mnp  in  dxtensivp  practice  in  a 
rural  diBlriot— wilh  scarrely  tuorv  laligut!  than  onlinary.  The  teeth  were 
extensively  liecayed.  The  urine  ainouiitpd  to  Hve  or  six  pints  daily. 
A  spccimt^n  carefully  collectwl  for  twelve  hours  was  sent  to  me  for 
exnmiuation.  It  amounted  to  !>-'<  ouncfs ;  specific  gravily.  lOS'l ;  it  do- 
posited  uric  acid  copioii-<|y.  am)  contnined  li  per  ceut  of  sugar,  which 
indicated  a  total  of  iHftO  graiuii  in  half  a  day. 

Mr.  A.  was  gradually  put  on  a  restricted  diet,  vitb  gluten  bread.  In 
a  week,  the  urine  of  twelve  houra  had  come  down  to  -lo  ounces ;  specific 
gnrity,  l(U& ;  percentage  of  sugar,  6.1 ;  sugar  voided  in  iwoItc  noun, 
II  DO  grains. 

Four  weeks  Inter,  the  urine  of  tweWe  hours  had  diminished  to  37 
ounces:  specific  gravity,  1028;  augar,  4  per  cent.;  quantity  voided  iu 
twelve  buun,  07-t  jfrniits.  The  g«ueral  ci^odition  had  also  greatly  im- 
proved ;  b«  »tiU  udhLTcd  to  the  restrictt;d  di«t. 

•  MMl..Chir.  Tr*M.,  toI.  ixxvI. 
19 
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Ihftveseen  Mr.  A.  from  time  to  linw  up  to  tW  present  ilnU  (February-, 
186&}.  He  is  uow  perfectly  restored  t<i  liis  ori^iiml  bfttltli  aud  eiubon- 
poiut.  Tlie  rwtriftiuu*  ou  In*  diet  Ii«ve  lou);  «iuc«  br«u  relaxed.  He 
derived  vuu«iderableudvaula^e  frciii  the  use  ut'aluioiid  ruettv  and  cakes, 
and  from  ctiaitge  uf  ajr  ami  ewtie,  iu  the  hif^bktids  of  Stotlaiitl. 

November.  1871. — Mr.  A.  di^^J  suddenly  iwuytare  agu  from  a  rup- 
tured aortic  aiiuuritiw. 

Cabe  Y. — Mr.  M.,  a  retired  solicitor,  rot.  72,  conraked  me  October 
17,  1863.  He  wna  n  florid-complex loncd,  stout,  bpalthy,  ami  vigorous- 
lookitijT  man  f«r  bin  a^.  Until  Bixc«cn  months  ago  be  bad  always 
enjoywl  cxcellfut  hciilth. 

fiixt«en  months  ago  he  was  seized  with  a  low  fpbrilo  complaint  of  un- 
determined character.  He  kept  his  bM  for  two  nionlbs,  an<i  waa  greatly 
reduced  by  it ;  but  be  gradually  recovered,  and  went  to  Buxton  to  com- 
plete hi!)  convaleitceiice.  Before  Roini;  to  Buxton  be  Lad  luiticed  a  nwevt 
tai>te  in  bU  mouth  and  a  certain  Hweetness  of  the  »kin  of  bis  batidfl  ;  and 
when  there  he  noticwl  a  great  thirst  an rl  frequent, calls  to  void  uriue. 
With  ttie  conlinnance  of  tbe«e  »vinptom8  he  becaciie  rapidly  thinner, 
and  sent  for  his  Hon-in-Uw,  Dr.  II.,  nho  examined  the  urine,  and  dis* 
covered  sugar.  Dr.  II.  fnund  the  ^ymptons  of  dialwtes  present  in 
moderate  inleniiity;  guma  8|jongy;  eniaciution  very  cmsidemble :  all 
his  etnbun]>oint  gone ;  he  uas  "  reiluced  to  a  little  old  man,"  The  urine 
amounted  to  itix  and  ten  pints  a  day;  and  biit  thirst  was  so  turmentiug. 
that  he  used  to  prepare  for  himself  a  large  jugful  of  oatmeal-water  and 
milk,  t^i  drink  at  ni^ht. 

At  tbiii  |>eriml,  be  viae  put  on  a  strict  Aceh  diet,  with  green  vegelahlts. 
Un^at  benrtit  I'olhmcd  this  treatment ;  and  in  alioiit  tw>>  montbx  from 
the  (irpt  ontiet  of  the  dialtetic  fiynipLoniR,  he  had  recovered  fntm  the 
atlackf  and  begun  to  rei'uver  ilt-nh  uud  Htn-iiglh.  It  wan  not  apcertained 
whether  the  sugar  dbajipeared  I'roiu  the  urine  when  the  other  symptoms 
subsided. 

He  continued  in  improved  henltb  for  ii7e  or  six  months,  and  regained 
much  of  bis  previous  vigor.  He  then  began  to  suffer  from  severe  lanci- 
nating pains  about  the  base  uf  the  chest.  On  account  of  these  he 
sought  my  aid. 

He  complained  of  intense  pain,  of  neuralgic  character,  along  the  connw 
of  the  lower  intercostal  nerves.  Up  to  the  day  iWorc  bis  visit  to  mc, 
the  pain  had  been  limiteil  t/i  the  \eft  lide,  but  it  bad  now  invaded  the 
right  side;  and  a  painful  circle  embraced  him,  in  a  line  corresponding 
to  the  attocbmenla  of  ihc  dispbrngni.  The  pain  was  darting,  burning, 
as  if  a  red-hot  iron  was  drann  round  him;  it  prevailed  in  pan«xy»mii ; 
but  lately  the  remissions  bad  never  lieen  complete  ;  and  the  pain  came 
forward  to  the  DM«ial  line,  and  dcAccnrled  into  the  tetticles  and  ]>enis. 
Nightly  opiates  were  r^iuired  to  induce  sleep.  He  was  very  nervous 
an<l  agitate<l,  especially  during  the  paroxyAms,  but  there  was  no  fever. 
Tongue  clean,  pulse  quiet,  ranging  from  G5  to  80  (he  oAen  counted  it 
himself) ;  heart's  sounds  were  healthy,  and  there  was  do  hvpcrtrophy. 
The  {tain  was  much  increased  by  motion  of  the  body,  as  in  wnlking. 
There  was  no  thir«t:  the  quantity  of  urine  was  not  increased.  Micturi- 
tion frequunt  at  uigbt;  appetite  pretty  fair. 
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At  my  nMjuMt  he  brought  me  the  urine  made  Rftcrdiiincron  October 
18th  ;  its  specific  gravity  vma  1030,  clear,  ainber-ct>lorc(] ;  it  contuincd 
no  trace  of  albiimen,  but  as  much  as  H.l  per  cent,  of  eugur.  He  was 
ordered  5  grains  of  quinine,  with  soine  carbooate  of  iron,  and  a  few  dropi 
of  laudanum  at  night. 

Octotx^r  U'th. — ]le  brought  me  the  urine  made  before  breakfaitt;  its 
sjwcilic  gnivity  wm  1019,  ntnJ  it  contained  only  a  trace  of  sugar.  He 
had  |i;is.'<pd  H  much  better  night  than  usual. 

'^th. — Urine  before  brcaklas^t  contained  n  trace  of  sugar;  that  voided 
after  dinner  conlBJued  a  good  deal  more. 

2lBt. — Urine  before  breaicfast  was  Quite  free  from  sugar;  that  after 
dioQcr  contained  4  per  cent.  lie  still  complained  of  Ine  pain  round 
the  chest,  but  in  much  diminiebeil  degree. 

25th. — Urine  before  breakfast  free  from  sugar:  that  passed  after 
dinner  contained  only  0.8  |)cr  nent 

lie  was  put  for  a  white  on  a  partially  restricted  diet.  The  urine  con- 
liDued  for  some  days  b>  shdw  Iracea  of  sugar  after  dinner.  AfUir  this 
he  left  town  and  went  ti>  dm  country,  cimtinuiug  to  improve.    This 

fntlcmau  is  now  (February,  I86r>  i  in  very  fair  lienlth  for  bis  age ;  but 
cannot  state  whether  or  not  the  uriue  contains  sugar. 

In  patients  of  this  class  I  bftve  generally  found  tliat,  although 
Uie  ditibvtiu  symptoms  prove  mild  atid  iiinenuble  to  treatment, 
life  IB  fteldom  prolonged  beyond  a  few  years.  The  glycosuria 
may  disappear  or  become  insignificant;  but  the  constitution 
is  evidently  broken,  and  they  usually  die  in  two,  three,  or 
four  yeartt,  either  from  cerebral  disease  or  from  pulmonary 
com  plications. 


CHAPTER    III. 

GRAVEL  AND  CALCULUS. 

( Urolithiasis. ) 

GENERAL  ETIOLOGY. 

Tub  deaths  irom  stone,  in  England  and  Wales,  in  the  five 
years  ending  1866,  amounted  to  an  annual  average  of  168.  It 
IS  satisfactory  to  note  that  the  mortality  from  this  cause  exhibits 
a  progressive  diminution  in  the  last  thirty  years,  as  may  be  seen 
from  the  following  table  constructed  from  the  Registrar-General's 
Reports : 

Morialiiy  from  atone  in  England  and  Wales,  in  Jive  sneeeaaive  quivquennial  periodaA 
In  the  6  years  1888-42  the  yearly  averageof  deaths  from  stone  was    297 
"  1847-51  "  ■■  *'  282 

"  1862-66  ■'  "  •'  216 

"'  1857-61  ■'  "  "  184 

"  1862-66  "  "  "  168 

The  cause  of  this  diminution  is  to  be  chiefly  sought  for  in  the 
earlier  detection  of  the  atone,  and  earlier  resort  to  operation,  in 
recent  times;  perhaps  also  in  the  improved  diet  and  water  sup- 
ply of  the  population.* 

Calculous  disease  is  much  more  fatal  fas  might  have  been 
expected)  in  the  male,  than  in  the  female,  sex.  For  every  female 
that  died,  in  England  and  Wales,  in  the  ten  years,  1857-66, 
from  the  consequences  of  stone,  nearly  nine  males  perished. 

More  deaths  from  stone  occur  at  an  early  age,  and  in  the 
waning  years  of  life,  than  in  the  intermediate  periods,  as  is 
shown  by  the  following  table  : 

Tablk  a/iowiiiff  the  number  of  deaths  from  stone  at  different  agea  in  the  decade 
1857-«6  in  England  and  Wales — Males  only  included. 

Under       .1  years 116  deaths. 

Between    5  and  \'i  veers  ,114 

"         15    "    L'o'   ■' 69 

"         -JS    "    35     '■ «2 

"         35    "    4o      " 78 

"         45    "    ft.-.      " 182 

"         6.">    "    65      " 294 

"         f>5    "    75      " 617 

"         75  and  u|>ward.i 299 

'  The  returns  of  the  years  1848-46  are  tabulated  differently  from  the  ramtinder, 
and  cannot,  ihereforc.  be  included  in  this  table. 

*  The  suburban  district  of  Hulmc  supplies  considerably  fewer  cases  of  stone  to 
the  Manchester  Inflrmarv  since  the  pipe-water  has  replaced  the  old  pump-w«ter 
supply. 
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The  great  fatality  of  stone  above  the  age  of  fit>y-five  h  duo, 
not  io  much  to  tht^  greulcr  freqauiK-y  of  stone  at  that  epocli,  as 
to  its  more  severe  effects  on  the  constitution,  and  ilie  less  favor- 
able results  o\'  oiicration  in  advanced  life.  Tlie  frequency  of 
stone  is  far  the  greatest  under  five  years  of  age;  and  next 
between  ten  and  til^een  yeartf.  It  then  dirainitthes  rapidly  until 
the  thirty-fifth  year.  Above  tJiia  age  cases  of  xlone  become, 
again,  more  and  more  frwjnent,  until  the  age  of  sixty*five.  The 
following  table  indicates,  verv  exactly,  the  prevalencu  of  stone 
at  diflcrcnt  iHiriods  of  life.  It  embmct'a  all  thu  persona  who 
underwent  the  operation  of  lithotomy,  during  given  pcriodf"  of 
time,  at  tlic  following  hoapitale:  6uy's,  Kt.  ThomaaX  l^ni- 
vcraity  CoIIeife,  Norwich,  Cambridge,  Oxford,  Utrmingham, 
Leicester,  and  Leoda. 

Tablz  titaioitu/  lAt  atfea  of  1627  ptrton^  vho  uM4^r*eeut  tMtotAmjf  at  tht  ahoct 
PrMtiail  IMftnfoiHS  and  J.il/ttitrity. 


rnacr 

6  y«ir* 

BelwMn 

>i  nnd  16  vi-.ir* 

ti 

15    "    25'  " 

t( 

2&    "   85     " 

11 

S5    ■'    45     " 

■1 

45    "    55      ■' 

ti 

&&    "    65      ■■ 

■1 

K,    "    7.*.     " 

" 

76    ■■    81     •' 

No  countries  or  climateB  are  altogether  free  from  calculous 
disorders:  but  some  localities  are  considerably  more  atllicted  hv 
them  than  otliors.  Stone  and  gravel  are  common  in  Englnna, 
France,  Tencrilfc,  leoland,  and  Kgypt.'  They  are,  on  the  uoo- 
trary,  rare  in  Sweden  and  Norway,  Styria,  and  aomo  other 
parla  of  the  Autitrian  dominions.  In  Christiania,  3211  patients 
were  treated  in  the  geneml  hospital  during  a  period  of  four 
years,  and  innong  them  there  was  only  one  stone  ca*e.  It>  the 
h'Mpilal  yA'  Gothenburg,  in  Sweden,  which  conUiins  sixty  buds, 
no!  a  single  case  of  stone  was  received  in  tifteen  years.' 

The  climatic  conditions  favorable  to  the  prevalence  of  stone 
appear  lo  vary  within  narrow  topographical  limits.  Of  the 
eleven  rcgisti'-itioii  districts  Into  which  Kngland  .ind  Wales  arc 
divided,  the  eastern  counties  of  Norfolk  ami  SutVolk  furnish  the 
largest  proporiion  of  deaths  from  etimo.  Next  to  these  come 
the  North  Midland  counties.    The  fewest  deaths  from  stone  (as 

'  Tb«  fW^iuonigr  of  tton?  in  Effrpt  ii  due  to  the  nmi^  of  the  Bilhirzift 
fecauHoblii,  A  minute  panuile  which  inOiaU  ihc  urinnry  orf^flnii  In  hot  CH>iinLrie». 
{Ht€  BilbHrxiH  ] 

■  CtvitOc.  TruiU  do  VAffoetion  CtleoIouM.  p.  5S0. 
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compnrcd  tn  the  total  mortality)  Arc  furnished  by  LaocHehirc 

nml  Clicshirc,  and  by  the  SoutliwL-tttcrn  counties,' 


CLASSiriCATION  OF  UHINAKY  CALCULI.  THEIK  CUKMICAL 
ClIARACTKItS,  DKKJIX,  ({ItOWTIl,  AND  OESKKAL  CLINICAL 
UISTOKV. 

ITriiiiirv  caU'iili  may  be  cliuii;ilied,  accordiiij!'  to  their  chemical 
conipoBinoii,  into  (■iglit  primary  and  one  seamdary  species.     The 

firiniary  H[i«cies  are;  1.  Uric  acid.  2.  Urates.  8.  Ox2ilate  of 
iiiie.  4.  C'ystine.  5.  Xaittliine.  6.  Urogtealith.  7.  IJoiievarlh 
(basic  pliortpbate  of  lime).  8.  Carbonate  of  lime.  The  sec- 
ondary concretion  is  compoecd  of  a  mixture  of  the  phoBphute 
of  lime  and  the  ammoniaco-ina^nesian  phosphate. 

Ill  addition  to  thego.  which  are  composed  of  normal  or  abnor- 
mal, but  strictly  urinary,  iiigrcdicntB,  two  other  species  are 
occaRionally  found  in  the  urinary  passages  whicli  have  an  origin 
extraueous  to  the  urine.  Tlieae  are  Jibritie  or  Uovii  conaelions 
and  iproslatie  calruli. 

Urinary  concretions  always  contain,  in  addition  to  their  proper 
componenlH,  Hli^ht  admixtunm  of  uniinid  niutterti,  viz.,  mucuti, 
epithelium,  pigment,  aud,  generally  also,  more  or  less  desiccated 
blood  and  pus. 

The  term  "gravel"  is  given  to  concretions  of  Bmoll  dimen- 
■ioud,  which  arti  not  too  large  to  be  spoutaueoualy  voided  by  the 
urethra;  the  larger  masees  are  called  "stones,'*  or  "calculi." 

Calculous  formations  are  suid  to  he  prmary,  wben  ihey  arc 
dei>ositcd  from  the  unchanged  urine,  owing  to  some  inherent 
vicu  ill  its  composition;  and  sfcuiutnry^  when  the  deposit  is  due 
to  ammouiacfll  decomposition  of  the  urine  in  the  lower  urinary 
paKsagcs. 

It  IS  essential  to  recogniiie  this  diflerence  in  order  to  uiidcr- 
dtand  the  mode  of  growtn  of  urinary  calculi,  and  the  principles 
which  should  guide  their  medical  treatment. 

I  Th?  fnllowiri;  lablc  ttliuwi  tlie  pmuuHion  of  dcnth«  from  tlnne  in  emch  uf  thn 
cl«v«n  rvgiNtraiion  <li>lricu  uf  Kti)>'Hna  iiid  W«tn.  for  evorv  100,000  dntiht  from 
nil  eamvr,  in  tlir  (en  vcan  ia&7-a6.  Males  onljmre  included.  (Constrtictml  fh>m 
L)>o  Kc^iMriir-l>«iii'r)>rit  Report*.  I 

North. W.-* If n.  ,                                                         .  JH 

8»utli.Wnit«ni  -                                                   .                          -  <0 

Northurn ,  M 

Wm-MldUnd    .                          ...                          .  M 

SiMith-MtUlnnil  71 

Yorkshire 75 

I^mdun       ....                                            .         .         .  W 

MunmuutbOiirv  ind  Wnli!! Bl 

Sotith-KaMcrn    ....  .991 

Norlli-MidUn.i  ...                                                     -  fld 

Eutcrn      .                Ill 
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It  has  been  already  cxpluincci  rhot  whenever  the  uriuc  becomes 
tlecunipoeed  unU  Htiuiioiiiacal,  ittt  earthy  conetitucutv  ar«  pre- 
ci|>itate<[  a»  a  Ai'ittiiu'ut  uoiupoptcil  of  |ih»«|ihatc  of  liino  uihI  the 
amtuouiaco-inagiieuiuii  ]jho8|.>halc,  otU>n  mixed  with  sninll  quan- 
tities of  unite  ul'  auuiiotiiu  iirul  carbonate  nf  lime.  This  is 
identical  with  the  St'i-oiuhrif  phosphatic  deposit  on  urinary  cal- 
culi.' Its  production  is  due  to  the  traiisfiirmatioii  of  urea  into 
carUonute  ut'  ammonia.  Any  olkstat-le  wlueh  delays  the  urine 
in  its  channels,  and  prevents  it»  speedy  and  complete  evacuation, 
teiidfi  to  hriii^  about  thi>t  elian^e.  The  pre>'eiiee  of  a  eahnilua 
in  the  blatUKtr  proitents  a  ootiditiou  Iii^hly  ruvorahtc  to  the  pro- 
duction uf  ainruotiiacal  urine,  and  to  the  precipitalioii  of  (liu 
seeundary  phosphatic  depuBit.  Accordingly,  it  is  found  that 
calculi  which  have  been  long  detained  in  tlie  bladder,  are  fre- 
quently covered  over  with  a  phospluUic  incrustation.  Indeed, 
it  may  be  said  that  this  is  tlie  proper  ultimate  ata^^e  and  last 
chapter  in  the  history  of  every  urinary  conuix'tion,  unless  its 
career  be  cut  Abort  by  sponianeouK  eKpulnion,  or  removal  by 
auFjfical  operation. 

The  epoch  at  which  tbe  KOcundary  deposit  begins  to  form  is 
qaile  uncertain,  and  ilei»ends  on  the  concurrence  of  cystitis. 
Sometime.1  uniull  calcuh,  weighing  only  a  few  drachms,  are 
found  covered  with  a  thiek  investment  of  pboaphatea;  in  cither 
instances  large  calculi,  weighing  many  ounce?,  are  found  with- 
out any  trnecs  of  phos|)hatic  incrus^taiion.  Ho  long  as  the  urine 
rcmaina  acid  the  surface  of  the  .stone  remains  free  from  phoA- 
phatei*.  but  as  soon  as  the  urine  becomen  freely  auimoniacal,  the 
ficcoudary  (kposit  begins  to  accumulate. 

It  follows  from  these  facts,  that  a  solvent  treatment  which 
may  have  been  a)iplicablc  in  the  early  existence  of  a  stone, 
ceases  to  be  bo  m'Iicu  the  urine  becomes  anmioniacal  and  a 
secondary  deposit  has  taken  place  on  its  sur&ce. 

The  principal  points  relating  generally  to  the  structure  and 
growth  oF  nnuary  calculi  are  embraced  in  the  following  propo- 
Fiitions: 

1.  Calculi  nuiy  consist  entirely  of  one  ingredient,  as  uric  acid, 
oxalate  of  lime,  cystine,  etc.;  or  two  or  mure  pi'iiuary  deposits 
may  alternate  with  each  otbor  in  the  form  of  layers,  &o  as  to 
constitute  an  nltcrnallnfj  oilctdus. 

2.  The  most  common  ailernations  are  uric  acid  and  oxalate 
of  lime;  but  any  primary  deposit  may  alrenmte  with  any  oiher 
primary  dei«>sit;  a.s  cystine  wiib  uric  acid;  uric  acid  with  boue 
earth:  or  oxalate  of  linte  and  bone  earth.  The  last  two  cases, 
however,  are  excessively  rare.    The  number  of  layers  compositig 


'  Thn  ffttid  inenuUtinn  whicli  n>««n  public  iirioiils  U  liknwixti  of  iliiiiUr 
DKtiirv. 
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aa  alternating  calculus  w  quite  uncertain:  there  may  be  only 
three  or  four,  or  twenty  or  tliirty.  The  thickness  of  tlie  layera 
varies  conversely  with  their  nninher. 

3.  A  (.-alviilus  coiisiHling  of  only  one  substance  has  usually  a 
stratified  arrangement,  and  exhibits  an  iiKieHiiite  number  of 
concentric  layere.  Such  is  usually  the  structure  of  uric  acid, 
oxalate  of  linio,  and  phosphatic  culculi.  Hut  sometimes  the  cal- 
culous matter  is  deposited  iti  vcrtit-al  lines  radiating;  from  the 
centre.  This  is  the  nsna)  Htructure  of  cvstine  ualculi.  Some- 
times  one  ])ortinn  of  a  stone  has  a  radiated,  and  another  portion 
a  Btratifit/d  formatioti. 

4.  Most  urinary  wdculi  are  divisible  into  a  ceiili-al  portion  or 
nudftts,  and  an  outer  portion  or  hodi/.  There  is  also  not  unfre- 
quently  an  outer  investment,  or  crusty  of  phosphatic  deposit. 

5.  The  nucleus  may  hy  of  the  same  nature  as  the  body,  or 
difi'cr  from  it.  The  nucleus  may  consist  of  uric  acid,  urates, 
oxalate  of  Hmc.  or  any  other  primary  formation,  or  il  may  he  a 
clot  of  blood  or  a  mass  of  mucus:  or,  lastly,  it  may  consist  of 
some  Ibreitrn  body  introduced  from  witliout. 

6.  The  rteterniniiuc  wiuw-s  of  t-he  foniialiun  of  urinary  calculi 
are  still  hut  imperfectly  known.  The  nicire  usual  are  the  follow- 
ing: («)  An  excussive  proportion  of  the  ]>recipitatcd  ingredient 
in  the  urine;  (A)  A  too  acid  slate  of  the  urine,  which  diniinishes 
its  solvent  i)ower  over  uric  acid  and  ihe  umle:^;  (o)  An  alkaline 
state  of  the  urine.  If  the  alkalescence  be  due  to  fixed  alkali, 
the  bone-earth  phosphate  and  carbonate  of  lime  are  liable  to 
precipitation :  ibis  it*,  however,  a  very  rare  contingency  in  the 
human  subject,  though  common  in  the  herbivora.  It'  ihe  alka- 
lescence be  duo  to  carbonate  of  nmnmnia,  the  secondary  phos- 
phates are  precipitated;  {d)  Deiiciency  of  chloride  of  sodium 
and  tlje  alkaline  phosphates  in  the  urine,  reduces  its  soK-^dI 
power  on  uric  acid  (lUdler):  {e}  The  presence  in  the  urine  of  an 
abnormal  constituent  of  sparing  solubility,  such  as  cystine  or 
xanthine;  (/)  TheaeciduntuI  presence  of  a  body  suitable  to  fonn 
a  nucleuB,  such  as  a  smalt  mat^s  of  concrete  blood,  mucus,  epi- 
thelium, or  an  extraneous  body,  such  as  a  bit  of  bougie,  a  piere 
of  bone,  or  of  a  wire  or  needle,  a  hit  of  scaling-wux,  and  so 
forth. 

Considerable  light  has  been  thrown  on  Ihe  mode  of  wigin  of 
urinnrv  is^leuli  by  an  examination  of  the  microscopical  structure 
of  their  nuclei.  Dr.  V.  Carter  found  that  the  actual  nucleus 
consisted  nearly  always  of  globular  tbrms  of  urates  and  oxalate 
of  lime  (dumb-bells  and  ajihefoids),  and  not  onlinary  cryslala 
of  these  substances.  The  researches  of  Hainer  ami  tird  have 
shown  that  these  globular  forms  arc  only  produced  when  pre- 
cipitation takes  plate  slowly  in  a  colloid  medium;  and  Carter 
found  that  a  coliuid  matrix  alwavs  exists  in  the  nuclear  forma- 
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tiona  of  nrinarj*  calculi.  It  would  therefore  appear  probable 
tbat  the  initial  ettcp  in  the  formation  of  a  calculus  is  the  exudatiou 
of  ^ome  colloid — niiieut^,  or  ^omc  other  nihuminnid  Buh>^tance 
- — into  the  urinary  passages.  Into  this  colloid,  urates  or  oxalate 
of  lime,  or  both,  are  precipilaluil,  and  cciiiibitiitig  with  it,  form 
molecular  aggregations  of  a  globular  cbaracter,  which  conatitute 
the  foundAtian  of  the  Biibftc<^juent  growtli.  Under  what  con> 
ditions  the  colloid  is  exuded  cannot  fie  with  certainty  explained ; 
but  the  probability  \n  that  conffcutive  or  subiiiflumniatory  statoB 
of  the  kidneyt*.  such  a»  f)ceur  in  the  febrile  fltnte,  give  occasion 
to  Ruch  an  cxudutinn  and  supply  a.  starting-pnint  to  a  proceas 
which  does  not  attract  attention  until  atU'r  a  long  lapse  of  time.' 

OP  THK  PARTICULAR  VARIETIKS  OP  URISAKY  ORAVBL 
ANP  CALCULI. 

1.  Uric  Aciu. — This  is  by  far  the  most  fremient  apecios  of 
urinary  concretion.  It  constitutes  probably  tive-sixths  of  all 
renal  concretions,  and  of  vesical  calculi  which  hove  only  ro- 
ccntly  ileacouded  from  the  kidney.  .Vs  f/rarel,  uric  acid  may 
he  paiiAcd  in  the  form  of  small  distorled  crystalline  agglomcra- 

Titt.  w. 
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tiona,  or  as  little  snionth  Rpherical  bodies,  ranging  from  the  size 
of  a  poppy  seed  to  that  of  a  moatard  seed,  or  in  nattcned  warty 
coucrelions  as  large  as  split  peas.  All  these  have  a  yellowish, 
brownish,  or  rtiddisb  colnr.  They  are  th-rivcd  from  the  kid- 
ney, and  nmy  be  dlH*.;baigtrd  singly  or  in  numbers  at  irregular 
,  intervals. 


'  S«c  CftrUr  '-On  the  Microscopic  Htriicttin>  and  K'TrnMion  of  Uriniry  C«l- 
^vuli  "  ]»nd.,  WVi.  A\»>  Ur.  Ord's  [-np^r,  Mpd  -Chir.  Tntu  ,  IS'u;  ai;d  h'» 
iwork  "On  llio  Indnenc*  of  C-olloid*  upan  Crjntallinv  Form  uid  CohntoiL" 
[Load.,  18T9. 
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When  retainc<]  in  the  hluildcr,  they  grow  into  flattened  oval 
4»ifcufi\»onititiine0  rouudisli,  .sotnetiinesJlotij^uted  like  an  almond. 
They  vary  in  color  f'ri>ni  &  lijclil  tiiwti  to  ti  deep  Lirick-red,  accord- 
ing lo  tlie  (|iinntiry  and  nature  <if  tlie  urlniiry  pigmetit  wliioii 
th«y  contain.  Their  surJaee  is  usually  stmlded  with  niinule 
tubercles,  or  inariiillalions,  wliich  uri;  worn  into  Hntooth  facets  if 
nioreliian  one  stone  coexist  in  the  Madder.  Their  weight  varies 
tVoni  a  drachm  to  an  ounce,  but  fionictitucB  reaches  tour  or  tivc 
ouncea. 

ITric  acid  calculi  p08«c««  conxideraLlu  hardness;  their  specific 
gravity  is  about  1.0.  Uric  acid  ih  bcjit  rccogritzed  Ity  the  niurexid 
tcBt,  previously  described.  Il8  mosl  important  properties,  from  a 
theriipeutical  point  of  view,  are  its  !«olubi]ity  in  weak  solutions 
of  the  curbonateB  of  litUia.  potash,  and  soda,  and  its  itiBolubitily 
in  strong  solutions  of  the  uicarhouatcs  of  potash  and  soda,  as 
well  as  in  water  and  dilute  acids. 

Patlioh)gicnl!y,  uric  acid  is  closely  related  to  gout.  Hence, 
the  frequency  of  uric  acid  graved  and  stone  in  the  wealthier 
classes  in  the  middle  and  later  [leriode  of  life. 

The  urine,  in  tbb  subjects  of  uric  acid  calculi,  is  acid,  ond 
often  high-colored,  prone  to  deposits  of  uriu  acid  crystals  and 
anmrpliotifi  urates. 

The  medical  treatmentof  this  class  of  calculi  will  be  described 
at  leiisth  in  a  separate  section,     (ilrr  Solvent  Treatment.) 

2.  Ukatb  t'o.NCRKTioNs. — The  same  confusion  has  existed  re- 
specting the  composition  of  tliosceonerotious,  as  respecting  that 
of  tho  antnrphons  unite  deposit.  Thoy  are  usually  designated 
urate  of  animoiuiv,  but  their  chemical  nature  requires  rcexanii- 
uatiou. 

They  constitute  small,  soft  u<;glonieratitnis  in  the  kidneys — 
rarely  in  tho  bladder;  and  are  almost  contined  to  young  chil- 
dren. Heller'  states  that  he  lius  found  them  several  times  in 
the  kidneys  and  ureters  of  sucking  infants  in  the  Vienna  Found- 
ling Hospital.  Tliey  formed  small  irregular  clumps,  sometimes 
heaped  together  into  a  mass  na  large  as  a  kidney  bean.  Ileller 
encountered  similar  I'alenli  on  two  occasions  in  adults,  t.'aleuli 
wholly  coin|ioscd  of  urates  are  very  raiv.  atid  never  reach  u 
large  size  ;  but  globular  nuisHcs  of  urates  nearly  always  exist  in 
the  centre  of  a  urinary  calculus,  although  its  bulk  may  be  formei) 
of  piome  other  ingrcdieul. 

The  deposition  of  chimps  of  nrntc  of  soda  in  the  urinary  pas- 
sages is  not  uncommon  in  the  febrile  comphtints  of  intunts  and 
young  children;  an<l  it  scours  not  unlikely  that  some  of  these 
clumps  may  be  retained  in  the  pelvis  of  tho  kidney  or  in  the 
bladder,  and  become  the  nuclei  of  future  calculi;  and  that  the 

'  HiiriicviivKtiunen,  p.  134. 
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excessive  frequency  of  ciiU-nli  in  children  i»  due  to  this  cause 
(see  u.  98). 

Tnf  urine  from  which  this  viirit'ty  of  c(tnt'rcti(tn  is  deptwiif  J, 
hti8  an  acid  reaction,  un>l  the  medical  treatment  is  identical  nith 
that  of  urie  acid  cuk'uli.  Tlie  cirtuaiBlunces  nnder  wliich  ihia 
concretion  is  de])0»ited,  mu«t  be  carefully  dietinjfuished  from 
those  in  which  urate  uf  aninioiiia  (of  nndnuhled  compoftilion)  is 
dcpoeitcd  in  an  ainnionincul  urine  mixed  with  secondary  phos- 
phntes. 

irratc  eoncretioiis  are  diHtinguiehcd  chemically  by  iheir  boIu- 
liilily  in  hot  water. 

S.  OXAXATB  OF  LiUK  DK  MuLBKBitv  Calculos.  —  Oxalate  ot 
lime  may  be  diaehorged  as  minute  conL-retions,  or  g^vel,  from 
the  kidney,  or  grow  to  be  a  slono  in  the  bladder.  In  the  former 
cHi>e  the  eoncretinn»  are  ii»>uully  (tmuoth.  rounded,  grayish-dark 
htj{Hes,  reaenil>ling  henip-secd. 

Vesical  caleiili  of  tlii»  class  are  exceediug-ly  hard,  and  break 
into  sharp  angular  I'nignifniti  wlinn  ernehed  hy  the  lilholrilo 
They  arc  usually  of  a  Apherical  nliape;  their  surface  is  luhercu- 
lated  tike  a  mulberry  (Fig.  -11},  and  in  usually  of  u  bluckiAb- 

PlG.  41. 
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brown  color.     :?ouieiinies,  however,  they  are  oval  find  smooth, 
and  of  a  bliiish-tcniy  color. 

The  nucleus  of  a  ntulberry  caleultis  is  frequently  composed  of 
uric  acid;  and,  conversely  (thouph  mneh  more  riirelyj,  a  uriu 
acid  stone  may  have  a  nticletis  of  oxalate  of  Unic.  Bcale  and 
Carter  have  further  shown.  tJiat  in  the  centre  of  a  uric  acid 
nucleus^  there  is  ot^en  a  microHcopio  clump  of  dumb-bells  of 
oxalate  of  lim«. 

Calculi  composed  of  nllcriiatc  layert;  of  oxalate  of  lime  and 
uric  acid  are  more  cnnimoii  than  those  compodud  of  oxalate  of 
lime  alone.  The<^e  layers  may  form  complete  concentric  cap- 
sules, or  bo  partial  and  imperfect.  In  the  latter  ease  the  con- 
cretion is  amenable  to  the  solvent  and  disintcgralinp:  action  of 
the  alkaline  <-Jtrbi)iia(e»;  in  the  former  it  is  wholly  beyond  the 
power  of  such  >iolv*Mit8. 
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Oxalale  of  Hme  is  insoltible  hi  ulkalino  curlmnalcs  and  oreanic 
Aotdft;  hilt  it  disRolveA  in  nitric  niul  murintic  acidfl.  When 
tipntfd  tiefuru  the  bIow]>ipc,  it  first  bliickcii^,  and  liriallr  leavoB 
jt  bulky  white  ash  ot'oauslic  lime,  which  bluw  moistetiei"!  litmus 
[inner, 

l>urin^  the  formation  of  oxalnte  of  lime  calcuH,  the  urine  ici 
HlwayA  acid. 

4.  CvBTiNK. — Gravel  and  cak'uli  of  cystine  belong'  to  the  rarer 
Nnccicit  of  urinary  concretions.  They  are  nsiially  found  in  thy 
li1addt>r  a*i  large  calculi,  but  sanit'tiinee  thev  are  didchiirged 
ajionlaiiuouHly  as  ifrave].  I  have  in  my  collection  two  exainulea 
of  pure  cystine  calculi  passed  spontaneouBly  {^*e  Fig.  42),     One 

Pro.  42. 


of  (lieoi  U  a  smalt  lenticular  mass  weigliinff  &  grfuo  and  a  half. 
The  other  is  cylindrical  in  ahape,  Jiu  incn  and  a  quarter  in 
length,  and  weighing  twcuty-3cven  grains.  Both  have  a  crya- 
lullinv  granular  surl'uce  and  a  light  yellow  color.  Sometimes 
vesical  calcnli  of  cystine  attain  a  weight  of  three  or  four  onnces. 
Thoy  arc  usually  cgg-abaped,  of  a  full  honey-yellow  color,  mamil- 
latcd  on  the  surtiiec,  and  lustrous,  as  if  studded  with  minute 
crystals.  Wlien  cut  into,  tboy  show  a  radiated  structure,  and 
an  obscurely  transparent  brilliauce  like  yellow  hecjiwiix.  They 
are  iisnally  composed  of  pure  C3'stine,  unmixed  with  any  other 
substance.  Sometimes  they  have  a  uueleus  of  uric  acid.  In  a 
•pecimeu  in  the  JMuseum  of  Owens  College  (Fig.  43)  the  uen- 

Kin  48. 
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tral  Dodtile  is  uric  acid;  around  this  is  a  body  of  pure  cystine; 
overlying  this  a  layer  of  mixed  uric  acid  and  cystine ;  aad 
cttvcloping  the  whole  a  crust  of  secondary  phosphates,  mixed 
with  cystine. 

Cystine  calculi  possess  the  curious  property  of  assnmitig  a 
pale  green  color  when    long    exposed    to    full   daylight.      The 
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specimen  just  relerrfd  to  nfiortleU  uu  interesting  cxuiu|)lc  ot 
tni8  change.  The  cak-utuit  hud  Iteun  divided  equnturiall>';  one- 
half  ta,v  in  the  cabinet  with  ita  cut  suHaco  dowiiuards,  aud  the 
other  halt'  with  the  cut  RurtuL-e  upwards,  cxpitscd  to  the  lighi. 
The  latter  had  a  delieate  emerald-greeu  tint,  while  the  former 
preserved  it»  urigiiiul  ^'ellow  color. 

Another  curious  circumstance  in  the  history  of  cystine,  h 
ite  tendency  to  run  in  taniilics.  Dr.  Mareet  gives  an  account 
of  two  broliiers  in  whose  kidneys  cystine  cak-ult  were  found. 
)oth  Lenoir  and  Civialo  extracted  cystine  calculi  from  the 
iders  of  two  brothers.  Tocl  relates  the  ht«lory  of  two 
sisters  and  a  mother  who  voided  cystine  witli  !he  urine. 
Ebsteiu'  also  has  described  uystluuria  as  occurring  in  two 
brothers. 

Cystine  calculi  are  much  more  friable  than  uric  acid  or 
oxalate  of  lime.  Thev  are  easily  scrajied  with  the  luiil,  and 
offer  especially  fiivoraVle  objects  for  treatment  by  lithotritj'. 
My  late  coUeaj^ue,  Mr.  Soulhura,  showed  me  a  quantity  weigh- 
ing ninety  grains  of  the  fragments  of  a  pure  cystine  calculus, 
which  had  been  voided  by  a  little  girl  four  3'ears  of  age  after  a 
single  crushing. 

Cystine  is  I'ecognized  with  great  facility.  If  a  particle  be 
placed  on  a  watch-glass,  or  on  u  slip  of  glass,  and  treated  with 
caustic  ammonia,  it  speedily  dissolves;  oy  ex|1o8nrc  to  the  air 
for  a  few  houra,  the  volatile  alkali  exhales,  and  beautiful  six* 
sided  crystals  are  deposited,  which  are  highly  diaructeristic 
(«/•  KigH.  14  Jiud  lit).  Cystine  is  also  soluble  in  the  mineral 
acids;  and  in  the  lixed  alkalies  and  their  carbonates;  but  it  is 
precipitated  by  tirgiuiic  acids  and  by  carbonate  of  ammonia. 

6.  Xantuink  calculi  are  excessively  rare.     {See  Xanthine, 

p.uy 

6.  Fatty  or  Saposacbods  Cokcrbtiohs.  Ukostealith  (of 
neller). — In  the  Museum  of  the  College  of  Surgeons  of  Lou- 
don there  ai-e  two  magnifitront  s^pcoimetis  of  vesical  calculi, 
composed  of  a  central  tatty  or  saponwceous  ma^s  surrounded 
with  a  thick  invcstuieiit  of  pliosphates(Fig.  44).  Both  belonged 
to  Hunters  collection,  and  both  are  Ggured  and  described  in 
the  catalogue  of  calculi  published  in  1842.  They  are  described 
as  "consisting  of  the  earthy  phosphates  deposited  upon  a  mass 
of  oloato  and  margaratc-  of  lime."  This  mass  is  of  a  light  yel- 
low color,  and  its  irregularities  correspond  with  those  of  the 
cavity  in  which  it  loosely  lies.  At  p.  129  of  the  catalogue,  the 
following  ingenious  remarks  are  ma^lo  respecting  the  probable 
origin  of  these  stones:  "  On  accouut  of  some  real  or  supiHiscd 
diaeue  of  the  bladder,  a  sulution  of  soap  has  been  injected  into 

'  DcuEMh.  Accb.,  Bd.  xziii. 
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its  cavity ;  iniiltml  decomposilioii  between  tlie  soap  and  the  «alt« 
of  tlie  urine  lia«  been  Tlie  necessary  reBiilt;  the  alkali  of  the 
former  uniting  wilii,  and  forming  eolublc  compoiindti  with,  tbe 
plioajihoric  and  other  acids  of  tliu  urine,  while  the  earthy  bases 
of  the  urine  have  preeipitttted,  in  combination  with  the  fatty 
acids  of  the  soap,  in  the  form  of  a  scmi-gelatiuou^  sparingly 

Flo.  44. 


/ 


.^ 


flr^tliin  lit  •  fattj  u>  wi^mumiiM  ijuw^iIIuu  iiir4a4«HNtt)  Pum^UtKlttl  ■aiUi  |il'i<i*|ilL*taKi      fToOt  lbs 

Boluble  compound,  beiti;;  in  fact  an  earthy  soap;  this  subetauce, 
acting  as  a  foreign  body  in  the  bladder,  )iaa  induced  the  deposi- 
tion of  the  phoHpliatea,  and  given  ri*e  to  the  formation  of  a 
calcuUiB." 

The  fatty  or  Baponaceous  masses  here  described  are  probably 
of  the  flame  nature  as  those  desi-ribed  by  Ileller  in  1845,  and 
named  by  him  Vrosteulith.^  Otdy  one  other  ca«e  has  been  pub- 
linhi^l ;  it  wua  olHwrrcd  by  Dr.  W.  Moore  in  1858.' 

llellerV  patient  was  a  man,  24  years  of  age,  who  passed  ft 
number  of  Hnuill  concrctiona  about  a»  large  nn  peas.  When 
fresh,  they  were  sotY  and  olaatic,  like  Indiii-riihbor,  but  dried 
into  hard,  brittle,  wax-Hke  masses,  Tliey  dtssulved  readily  in 
eanstie  potash,  forming  a  soan.  They  also  dissolved  readily  in 
ether,  but  with  diffleulty  in  alcohol.  In  hot  water  they  did  not 
dissolve,  but  sotlened.  They  melted  with  heat,  and  eventually 
burned  with  a  bright  yellow  thinte,  exhaling  an  ixlor  of  rthelloc 
und  benzoin.  They  contained  a  Uirge  iiuantity  of  earthy  phos- 
phates. 

Dr.  Moore's  specimuns  consiBted  of  tivo  very  smalt  dark  brown 

'  U>nKN>r>'-rrtl"Den,  y.  MS;  nho  HcltirV  Archlv,  ])d.  ii.  p,  1, 
■  Iliililin  ijiiartcrly  .t<>ii>-ii  >>r  ItlfMl,  Sclfnoo,  v<>).  xvil.  p,  4TS. 
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calculi,  which  had  a  m(i  wnx-likc  canaiatonce,  and  appeared 
tu  consist  of  a  liniu  sou.\t.  Tlu'v  partly  JistKilvud  in  hut  ulcu- 
hoi;  and  the  Holntinn,  wlieii  cold,  doiKK^iteil  a  u'hit.l(«li  tiiiitter, 
which  uxliihitcd  iiuiiier<mft  tut  glohules,  but  uo  crystiilliiie  platen. 
When  iiH?iiieratcd  hetore  tlit*  hhiwpifie  th«y  yielded  a  white, 
alkaline,  calcareous  a«h.  A  year  later.  Dr.  Moore  received 
from  Dr.  It,  Adanifl  two  ealeuli  takou  from  the  hody  of  this 
patient.  One  was  a  larij^e  phosphatie  Htonc,  in  the  centre  of 
which  WHB  a  cavity  eontuining  some  of  the  niinie  dark  brown 
ftuhstanee.  Dr.  V^.  Davy,  who  examined  a  p<irtion  of  this, 
judged  it  to  be  cnmposcd  of  lime  *'  in  combination  with  the  fat 
or  waxy  eubBtaiice  forming  aomc  organic  eombinatione  with  the 
fatty  acids." 

7.  CAauoNATK  op  Limb. —  Concretions  of  carbonate  of  lime 
are  very  ''Bi't!  in  the  Ininutn  fiiihject.  Those  which  have  hitherto 
been  encountered  were  of  small  dimensions,  var^-ing  froni  the 
size  of  the  smallest  viniblu  granules  to  thut  of  a  hazelnut,  smooth 
on  the  Bvirlace,  gray,  yellowish,  nr  bronze  colored — tjomutimca 
with  A  metallic  lustre,  and  generally*  very  hard. 

The  following  remarkable  ease,  in  which  myriads  of  miiinle 
calculi  of  carbonate  of  lime  were  voided  with  the  urine,  wa« 
deeeribed  in  the  tin-t  edition  of  this  work  as  au  example  of  the 
aponlaneons  expnlrtion  of  prostatic  calculi,  hut  a  eonimutiiealion 
I  have  since  received  from  J>r.  llaldane,  of  Edinburgh,  has  con- 
vinced me  that  they  were  derived  from  the  kidneys,  and  not 
from  the  prostate. 

The  patient  was  a  gentleman  seventy  years  of  age,  fliifVering 
from  enlarged  proBtiite,  under  the  eui-e  of  Mr.  George  llun- 
atone,  of  thi»  city.  On  the  20th  of  April,  1»U4,  Mr.  ifunstone 
brought  me  a  Hiieuinicn  of  tiic  urine  for  examination.  It  was 
ammonincal,  and  contftined  a  goo<l  deal  of  pu«.  At  the  bottom 
of  the  phial  were  a  large  number  of  minute  amber-coloreil  cal- 
culi— the  largest  of  which  were  about  the  nv/.c  of  poppy  seeds, 
aud  the  smallest  only  just  visible  to  the  naked  eye.  as  bright 
speckft.  On  Buhscquent  occasions  Mr.  IIuuKlone  brought  me 
lulditinnal  qunntitica  of  urine  containing  similar  hndiei?.  Alto- 
gether 1  obtained  about  eight  grains  of  these  ealeuli ;  they  were 
easily  separated  from  the  urine  by  lovigalinn  and  decantation. 
Mr.  TTunAtone  Ktnted  that  the  pntient  had  been  ifi  the  habit  of 
voiding  tbe»u  calculi  tor  Korne  ni'Miths.  at  l're'|uent  intervalK. 
The  patient  died  some  few  moiiihs  arterwaiilf,  and.  unfortu- 
nately, no  opportunity  was  afforded  of  making  a  poal-mortem 
examinution. 

The  largest  of  the  specimens  in  niy  possesion  is  about  the 
fiiae  (if  a  miistanl-wwl ;  there  are  a  good  many  ai*  large  as 
poppy  seed."" ;  but  several  hundreds  are  less  than  a  quarter  of 
this  size,  uud  mauy  thouoaudt*  are  still  smaller.    They  are  mostly 
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Bplicricat  in  shupc ;  nianj  are  ruddy  cubiciil  or  pyramidal.  The}* 
po68«88  a  full  amber  color,  and  are  liuely  transluceat.  Under 
the  niicrOBCope  they  present  the  appearance  represented  in 
ITig.  46.  And  exhibit'un  iufinito  serica  of  coucontric  lines.  The 
i-eutre  or  niicleae  la  variously  composed.  In  eome  of  them  it  w 
an  object  resembling  a  glandular  cell,  in  others  a  prismatic 
erystal,  in  othei-a  amorplioim  eartiiy-lookliig  matter.  In  some, 
ai^uin.tUe  nucleus  ia  double;  in  others,  treble,  or  even  quadruple 
(Fig.  45j.     With  polarized  light  they  display  a  dark  cro98,  aa 

Fio.  <S. 


^■'■.#;''l 


repi-eeeiited  in  the  lower  right-hand  corner  of  the  figtire.    When 
crushed  they  breiik  into  nn<;ulur  fnigmentfl. 

The  calculi  dissolve  rapidly  in  mineral  acids,  with  abundant 
dUetij^agcmeut  of  carbonic  acid — leaving  ragged,  brown,  flaky, 
orgunic  remnants.  Acetic  acid  acts  very  slowly  upon  them, 
witliout  visible  dtsengngement  of  carbonic  acid;  hut  in  the 
course  of  two  or  three  davij  all  the  mineral  matter  is  taken  up, 
and  the  nnimid  matrix:  is  left,  as  soft,  light  ballH,  preserving  the 
stratified  appearance  of  the  original  calculi,  but  with  a  diminu- 
tion of  their  ori^nal  trun^lucency.  Tb»y  arc  unutFectcd  by 
cauHtiu  potash.  The  murexid  test  yields  not  the  slightest  evi- 
deuce  ot  uric  acid.     When  heated  to  whiteucee  before  the  blovr- 
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pipe,  their  surfaces  fuse  into  a  brilliant  iron-gray  enamel,  which 
protects  the  deeper  parte.  A%  the  incandescent  calculi  cool, 
the  onaniollod  eurfncc8  cmck  into  numcroiiH  minoto  polygonal 
spaces.  The  eulutioii  of  the  calculi  in  muriatic  acid  throws 
down  an  abumlunt.  white,  Qocculent  precipitate  when  Miuirated 
with  caustic  ammonia.  These  reactions  indicate  that  tliey  are 
cnmpoeed  of  an  animal  matrix  impregnated  with  carbonate  of 
lime  mixed  with  a  iittk-  phosphate  of  hmi;. 

Dr.  Ilaldaiie's  communitation  above  referred  to  contains  au 
lu'couiil  of  a  case  in  which  calculi,  identical  in  every  i'es^>ect 
with  those  ju«t  dcRcnt>eil.  were  found  in  the  kidney  atter  death. 
I>r.  Haldant^'s  uotes  are  as  follows: 

"  \V.  A.,  a  maaoD,  afi^d  illl,  wa«  admitted  into  the  Edinburgh  Infirmary 

'»r  Dr.  Gtlle)tpie,<>ti  the  loth  of  October,  lAHG.     Fifteen  mouthftbefore 
liuion  he  ntrain<><l  Iiin  back  while  engaged  in  raiainf;  a  large  stone. 

"Two  months  aft^rwaiiU  an  abeoem  formtn)  over  the  upper  part  of 
,  the  Micruni,  nhiub  wit^  {>i>idticed,  opened,  and  matter  was  discharged. 

"  The  ainceiiH  lit^ukd  up,  but  mutter  ajj^in  lormeii  ;  the  second  abftceH 
burst  about  twu  months  before  his  adiui»«un  itilu  bospilat.  During  tbe 
greater  part  of  tlie  fifteen  montlis  be  had  been  al  bis  work. 

Wbeu  adniilteil  Into  tbe  huspilal  h«  oniplainetl  of  paiu  in  tlie  buk 
^  and  geuerat  weakoiMk  Tiiure  vrtus  nu  ojwuiug  at  the  right  side  of  tbe 
eavnim,  from  which  put)  discbar^vti.  A  probu  could  be  iatroduced  it« 
wholtjluagth.and  aeenied  tu  paw  tuwanln  thf  antttrior  parlof  tbe  lumbar 
veriebna  He  sank  gradually,  and  died  on  tbe  2l8l  of  April,  1837. 
'  "  Nu  urinary  symptoms  were  nutioed  duriog  his  residence  in  the 
hospital. 

"  I  ezamined  ibe  Iwdy  on  the  22tl  of  April.  A  large  accumalation 
of  matter  was  found  in  front  of  the  bwlie^  of  the  lumbar  veriebne; 
there  whs  caries  of  the  anterior  part  of  the  bodies  of  the  first  four-  Tbe 
spinal  cord  was  not  fLtrecte<]. 

"The  buart  and  lunga  were  natural. 

"The  liver  was  small,  weighing  31  ounces,  but  was  healthy  in 
structure. 

"The  right  kidney  weighed  5  oudcm;  it  was  ansmic  but  healthy, 
except  that  a  few  gritty  pHrtlcIes  were  embedded  in  some  of  the  cones. 
ThMe  were  found  to  consist  partly  of  carbonate  of  Hme. 

"Tbe  letl  kidney  weighed  4*  ounc««.  In  the  pelvis  was  about  half  a 
teaKpoonlid  of  jwndy- looking  malerisl.  heUI  together  by  a  lloccutent 
subotance,  which  resembled  coagulated  blood.  The  saady  matter  was 
it)  ■mall  particles,  generally  about  the  itixe  of  grains  of  sand  ;  some  were 
as  large  as  hemp-ee^ds.  Tbe  lining  membnine  of  the  pelvis  wax  thick- 
M)«d,  and  at  some  points  api>eared  slightly  abradei).  Tbe  kidney  was 
a  little  atrophied,  owing  to  (iUstaiion  of  tlie  iwlvis.  The  ureters  were 
UHtnral.  The  bladder  wm  contracted;  it  contained  about  a  le«spoonful 
I  of  urtut.  which  unfortunately  waa  Q*>t  exandued. 

''J  looktHl  upon  tbtii  case  as  posaihty  an  example  of  the  ralcareoos 
melastaus  describe*!  by  Vir^how.  When  in  connection  with  uhsurption 
of  bone,  carbooate  antl  ph(^>a|ihiite  of  lime  arc  <le[i<»iled  elsewhere. ' 

SO 
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Dr.  Hnldane  •was  good  onongh  to  S6nd  me  a  sample  of  the 
calculi  obtained  front  tliu  kidney  \u  this  caeu;  and  I  liiu)  no  dif- 
ficulty ill  deciding  on  their  abaolutti  identity  Loth  iti  nakcd-cye 
and  luict'oscopic  appearance,  as  well  &a  iu  chemical  composition, 
with  thoac  examined  by  niysclt".  It  seems  also  highly  prohable 
that  the  history  of  their  occurrence  wa*  strictly  analugous. 

In  the  iiiuotceiith  volume  of  the  '*  Transactions  of  the  Patho- 
loeirtil  Society,"  Mr.  Wopitaffe  describes  a  "Marge  branching 
calculut*,''  cuiiipoited  of  carbonate  of  lioie,  removed  at^or  death 
from  tlie  rig'ht  kidney  t>f  a  man  agifd  torty-two.  Several  »niall 
ones,  of  simihir  i-oiuposiiion,  were  also  found  in  the  mme  kid- 
ney. Dr.  Ord  also  h&&  described  calculi  composed  of  carbonate 
of  Ittne.' 

8.  Basic  Phospuate  of  Limh  or  Bong-eaktu. — CoiicretionH 
of  Ibis  substance  alone  are  very  rare.  They  were  formerly 
confounded  with  the  mixed  phospliates  which  constitute  the 
secondary  depoeit.  They  vary  in  ui/.u  frum  a  pea  to  a  ben'e 
egg.  They  are  white  and  chalky  in  appearance,  and  of  a  soft, 
smoothish  exterior,  with  an  earthy  fracture.  Sometimes  their 
texture  is  loose,  sometimes  very  compact* 

Bone-earth  rarely  alternates  with  any  other  deposit;  occk- 
sionally,  however,  it  does  so.  There  is  a  fine  specimen  in 
the  museum  of  the  Manchester  Infirmary,  in  which  bone-earlh 
alternates  with  uric  acid. 

When  the  uriuu  is  rendered  alkaline  by  alkalizing  Aalts,  or 
becomes  alkaline  after  a  meal,  the  bone-earth  phosphate  ia 
sometimes  abundantly  deposited;  but,  from  its  uncrystalline 
condition,  it  ha.^  vcr\*  little  tendency  to  agglomerate  into  con- 
cretions. Patients  may  pass  ati  alkaline  and  turbid  urine  (from 
this  cause)  for  months,  without,  piactically  any  risk  of  the 
formation  of  a  stone. 

9.  Mixed  or  SEcoxnARY  Phosphates  (Fusible  Calculus). — 
The  com]>o6ition  and  jiroduction  of  this  deposit  from  ammo- 
niacal  urine  has  been  already  explained.  It  rarely  forms  the 
centre  of  a  urinary  cidcuhifi:  but  more  commonly  encrusls  cal- 
culi of  some  other  species,  or  an  extraneous  body  which  acts  aa 
a  uucteutf  (Fig.  46).  Concretions  of  this  substance  are  fre- 
quently formed  around  the  inerpialities  of  fungous  or  other 
gro\nli8  of  tlie  urinary  organs.  CahuH  of  the  mixed  pho«- 
phates  may  go  on  increiwine  for  an  in<letinite  period,  and  com- 
pletely fill  the  bladder,  attaining  a  weight  of  10,  20,  or  even  30 
ounces.* 

)  ••  On  the  [nfliwncs  of  Collnids,"  etc..  p.  185. 

»  r>r.  tTtli-rlnK'iWD,  "f  BnifMlt,  wilMtew,  liy  the  tuprnpubic  rtpcrntion,  Trata 
tlio  lilatldvr  of  u  mnii,  »ftf^  lliirlv-iiinc,  ■;>  t-nomiou*  ov«I  cotii'relKin  «*ip:liliif; 
40|ouitiiw,  And  RH-ftfiiirin^  rt'iim)  iu  Wnf;est  dumeter  17  inches,  1  bclivtt'  thti 
isUic  larsKal  I'viT  Htlritctt^il  fr»n)  >  living  p^rami.  It  fa»d  h^en  ^mwiii^c  from  Utc 
ftStof  Iwglvv.     tL«ri>r  d'Kllulli'*   |  nU|,  Trnil^  titmlhiuf  de  Im  (truvvllr.     I'ar'i*. 

iSm.) 
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III  their  physical  charaotorH,  fusible  calculi  moat  reaomble  the 
boiie-L'urth  pliaspliatt-.  They  ure  iiciually  lax  and  friubtu,  coiii- 
pfMcd  of  cioiioontric  lamiiiH?.  or  irregular;  ufti^n  (tttiildud  un  the 
surface  with  bnlllaiit  glUteiiing  points  of  triple  phosphate  crys- 
tals. Thoy  readily  break  down  under  the  litliotrile ;  but  tlie 
general  irritation  of  the  system,  and  the  frequent  coexistence 

Pia.  46. 


1*«rt|n«irf  •  nmonM •••■>,  ninuiiiuii  «)  a  t»l  nwH--[  tl»  ihIiuhI  |i|ii^>lMt«  ■lapHlM'jn  'attlaidV 
of  ntftlale  nf  llxn  < 

of  grave  anutoniieal  leHions  in  the  uriniiry  paasa^ti  or  the  kid- 
neys, reader  these  cases  unfavorable  subjects  for^  operation. 
They  are  espeinully  suited  for  a  wolvtMit  iruutuient  by  means  of 
acid  injectioMH,  thrown  into  the  bladder  in  the  manner  recom- 
mended by  Sir  B.  Brodie. 

Chernically.  iliitt  coneretinu  is  chanictcrized  bv  fusing  into  an 
enamel  when  stronjily  urged  by  the  blowpipe.  It  is  very  soluble 
in  aeiila,  cspei-ially  the  niiiicrul  aeid^:  but  wholly  insoluble  in 
water  and  iilkulies. 

10.  FiBRrNK  ANP  Bi-ooD  CoscRETioss. — Marcel  gives  an  ac- 
count of  a  Bniall  c*alcidut4  about  the  size  of  a  tar^  (»ea,  which 
was  j)n89ed.  after  much  Buffering',  by  a  gentleman  between  50 
and  55  yeara  of  a<re.  ilu  had  been  Hutleriiii;  for  t%vo  or  thrctj 
years  from  symptoms  of  urinary  eaU-uli,  and  had  previously 
pasited  three  similar  concretions.  The  specimen  exaniiued  by 
Sfarcct  had  a  vellowiah-bmwn  color,  somewhat  resembling  bees- 
wax. Ita  hardneas  was  also  nearly  that  of  beeswax.  Its  surface 
wa«  uneven,  but  tiot  rough  to  the  touch;  it  was  somewhat  elas- 

*  From  *  dniwinc  In  iIiq  )><i«4iAali>Hor  Mr.  Snuibam.  The  hiitory  of  tbia  stone 
(which  wms  inrrA-Ariilly  reimivetl  hv  Uh-  rvnin.vt-nlcal  •tnnntinii)  is  given  br  Mr, 
Buutlmiii  in  Ihu  4!iii  voIihih-  of  ilia  Vlpiht^n-Cbinirguit!  TmiiiuctiuiiB. 
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tic.  AVlien  examined  chemically,  it  atiHwui'ed  to  the  reactionB 
of  tibrine. 

A  concretion,  nbotit  the  eize  of  a  smull  peu,  was  hantlc<1  to 
rae  for  examiiiatioii  bj'  my  late  coHcBguc,  Mr.  Beevor.  It  had 
iMJL'ti  paaficd  by  a  mini  of  ihirty-five,  \vhose  urine  was  not  albn- 
raiuoua.  Ite  texturo  was  bard  and  brittle,  its  external  surface 
rongb,  its  color  dark  reddisb-browii.  It  swelled  into  a  voluini- 
nouR  v'oni  nnder  the  blowpipe,  and,  when  fully  incinerated,  lefl 
a  very  scanty  white  aah.  It  was  evidently  composed  of  inspis* 
Bated  liloud. 

A  patient  whom  I  saw  with  Dr.  Holland  was  in  the  habit  of 

Easaing  numbers  of  blood  concretions  of  a  softer  texture.     He 
od  previously  Biiftered  from  hicmamria. 

Numerous  similar  concretions  were  found  loose  iu  tlic  infuD* 
dibnlii  and  pelviR  of  the  kidney^  in  the  case  of  ruptured  kidney 
already  (leacribed  at  p.  153. 

My  collection   contains  a  ver,v  6nc  blood  concretion,  taken 
from  the  bladder  of  a  sheep  (Fi^.  47).    The  specimen  was  pro- 
Fin.  4-. 


Bcntcd  tn  me  bv  Mr.  Lund.  It  is  as  lar^e  as  u  small  walnut, 
very  light — weighing  only  37  grains.  It  is  nearly  spherical,  and 
exceedingly  rugged  on  the  surface,  whicli  is  studded  all  over 
with  reddish-blafk  wurty  projections.  Xhis  dark  warty  (>art 
forms  the  outer  crust  of  the  concretion,  is  very  brittle,  uud 
breaks  with  a  lustrous  fracture.  When  sawed  through,  the  rough 
outside  crust  is  fovind  to  bo  about  a  line  thick:  it  invests  an 
oval  body,  which  has  an  even,  ^harjily  defined  outline.  The 
body  has  the  appearance  of  baked  clay;  it  is  of  nut-brown  color, 
and  easily  ecraped  wit)i  the  nail.  It  breaks  with  a  dull  fracture, 
like  a  piece  of  catechu.  Kxamiucd  cheniicalty  and  microscopic- 
ally, both  body  and  crust  were  found  to  possess  the  characters 
of  concrete  blood.  The  scanty  ash  obtained  by  calcination  gave 
abundant  evidence  of  iron. 

All  these  in&tunces  appear  to  have  been  connected  with  Oic 
occurrence  of  renal  htematuria.  Huch  concretions  sometimea 
serve  as  nulclei  for  uric  acid  or  oxalate  of  lime  calculi.' 


>  WilioD't  Lwttire*  uo  lli«  rritmr;  OrKBni,  p.  SI. 
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U.  Iniiigo. — Only  one  example  of  calculus  composed  aolely 
of  indiffo  18  known.  It  was  described  by  l*r.  Ord  in  the 
"Pfltbological  Transactions,"'  vol.  xxix.,  and  wiw  found  in  the 
pt'lviH  of  the  riglit  kniiiey  of  a  woman,  wlio  had  died  from  a 
sarcomntoue  tumor  of  the  left  kidney.  The  calculus  was  flat 
and  hard,  and  weighed  4U  grainB.  Its  color  was  dark  hrowo  in 
some  parti),  in  others  blue-black,  and  it  Icfl  a  btue-blaek  mark 
wlien  drawn  across  a  iiheet  of  white  paper.  On  beating  it  gave 
oif  the  odorH  ot  burnt  indigo,  and  Bubtinied  in  blue  prieme  of 
indigo. 

12.  rROSTATlc  Calcoli. — AltboHgb  these  are  not,  atrictly 
sneaking,  uriuar}'  producta,  they  are  in  verj'  rare  instances  dis- 
charged spontaneously  with  the  urine,  and  therefore  deserve 
some  notice  in  this  connection. 

Sir  H.  Thompson,  who  has  investigated  this  snbjcct  with  great 
care,  states  that  the  exisleiice  of  concretions  in  the  prostate  is 
almost  universal  after  the  age  of  pnborly.  He  found  them  in- 
variably present  in  seventy  prostates  which  he  examined  from 
persons  above  twenty.' 

They  begin  aa  minute,  globular,  transparent  bodies  in  the 
follicles  ot  the  gland.  At  first,  they  are  wholly  composed  of  an 
albuminoufi  matter,  armnged  in  concentric  layers  around  u  vesi- 
enlnr  nucleuB.  But  m  tliey  grow,  they  are  gradually  more  and 
more  impregnated  with  mineral  matter,  until  at  length  they  at* 
tain  the  nardness  of  the  bardent  urinary  calculi.    As  a  rule,  they 

E reduce  no  symptoms,  and  their  existence  is,  perliapii,  hardly  to 
e  looked  on  as  a  disease.     They  usually  vary  in  size  from  a 
poppy  seed  to  -j^k^  of  an  inch. 

In  some  cases,  however,  the  process  does  not  stop  hero.  The 
earth}'  material  is  deposited  in  great  quantity  :  and  large  concre- 
tions are  formed,  which  encroach  on  the  glandular  tissue,  and 
project  into  the  urethra  in  the  fnmi  of  ohlong  niassoe,  which  re- 
quire nperative  procedures  fur  their  removal. 


ON  TilK  IIIAGNOSIS  OP  TilK  .S1'IXIK.S  OF  UUISAttY  CALCCLI 
WITHIN  THB  BLADDEK  OR   KUt.NRV. 

It  would  greatly  facilitate  the  choice  of  the  most  appropriate 
treatment,  in  an  individual  r-ase  of  urinary  calt-tilns,  if  it  were 
possible  to  ascertain  beforclumd  the  exact  nature  of  the  concre- 
tion. This  remark  applies  e<|ually  to. surgical  and  to  medical  treat- 
ment, but  more  atrun^iy  to  the  latter  than  to  the  former. 

The  degree  of  precision  of  this  knowledge  attainable  in  dif- 
ferent cases  varies  a  good  deal.  The  most  certain  knowledge  is 
gained  when  a  porexjii  who  has  been  in  the  habtl  of  spuiita- 

)  Sir  B.  Tli»inptun,  0»  tixv  EiiUrgcd  Pn>*Ut«. 
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neously  voidiDg' smatl  eoncreliuris  becomes  afterwards  tlie  aul>- 
ject  of  stone,  in  such  &  eaee,  the  examination  of  the  calculi 
previouBly  piisaod  (8U|ipo«inj;  them  to  huve  heeii  preservuU) 
throws  a  sure  li^ht  on  the  nature  of  the  one  retained — provided 
the  epoch  at  which  the  former  were  voided  he  not  too  remote, 
and  the  characters  of  the  urine  continue  to  correspond. 

In  the  ahaence  of  this  kind  of  evidence,  certain  knowledge  o( 
the  nature  of  the  Htone  is  oflen  unallainahle ;  hut  Rtili,  it  is  ^u- 
crally  possible  to  indicate — from  the  character  of  the  urine,  the 
microscopic  examination  of  the  urinary  deposit,  the  constitution 
of  the  patient,  and  the  known  relative  frequency  of  the  Beveral 
specieB  of  etone — with  strong  probahiUttf,  the  species  to  which  it 
holongs:  and  also  (and  with  still  greater  certainty)  some  of  the 
species  to  winch  it  tloes  not  belong.' 

With  regard  to  the  clniractor  of  the  urine,  the  most  important 
indications  are  supplied  hy  tl]p  nature  of  iis  reaction,  and  the 
character  of  the  deposit  wliieh  may  he  precipitated  from  it. 
The  reaction  of  the  urine  may  be  (a)  acid;  [jj)  alkaline  from 
fixed  alkali;  or  (c)  alkaline  from  carbonate  of  ammonia. 

a.  If  the  urine  be  acid,  the  stone  is  almost  sure  to  be  uric  acid 
or  oxalate  of  lime,  or  a  mixture  of  these  two.'  These  two 
deposits  alternate  with  each  other  so  frequently,  and  at  anch 
short  intervaU,  that,  if  the  urine  be  free  from  a  uric  acid  or  an 
oxalate  of  lime  sediment,  there  is  nothing  to  indicate  directly 
which  of  the  two  species  the  stone  belongs  to.  Bat,  as  uric 
acid  is  niucb  more  common  than  oxalate  of  lime,  the  probabili- 
ties are  considcralily  in  favor  of  the  former.  If  the  urine,  oa 
cooling,  deposits  abundantly  cither  uric  acid  or  oxalate  of  lime, 
and  h  fortiori,  if  either  of  these  deposits  is  found  in  the  urine 
at  the  moment  of  emission,  there  is  strong  probability  that  the 
surfmv.  of  the  stone  is  of  the  same  nature:  but  this  gives  no 
warrant  of  the  composition  of  the  deeper  strata. 

Vesical  calculi  are  usually  more  complex  in  their  compcwition 
than  renal  calculi.  The  latter  are  almost  always  composed  of 
one  single  ingredient;  hut  the  former  are  freoueutly  composed 
of  more  than  one  ingredient.  The  longer  a  calculus  has  resided 
in  the  bladder,  the  more  complex  will  its  composition  probably 
be;  and  conversely,  the  more  recent  its  descent  from  the  kidney, 
the  more  likelihood  (hatitiscompoaed  of  butasingleingredieiiL 
If,  tlierefore,  the  urine  be  acid,  and  tlie  calculus  of  recent  dale, 
the  probahililies  are  greatly  increased  that  it  is  eont]»o«ied  of 
uric  acid  alone. 

■  Titr  th«  drnxnoAig  of  reoul  cfllcul)  ftnd  of  ih«ir  ch«mio«l  comtitulioo,  m« 
Chjtpwr  VH. 

*  C'oncn-tiuna  of  xBQLbJne,  fibrins,  aiid  TnU^  mntlera  tn  ftltui;pikvr  l«ft  out  of 
OuaaidcrBti'-n,  on  nocnunl  of  their  cxlreme  renty.  CvBl'nvt*  ■l*iieicewlv*lj  raraj 
ftitd  if  i>vfitln«  crfiitab  tw  not  fouiid  in  tlie  depotit,  il  mn;,  pnictteitllv,  Iwd  llk»- 
wiao  excluded. 
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Aa  mulberry  calculi  liave  ruuicb  eurfucce,  they  usaally  produce 
more  violent  iri-itntioii  of  thi'  blatlilur  ilmn  tlio  »niO(>ihi?r  Rtoiies 
ROHiposed  of  nr\o.  acid.  Tliia  indication  is,  however,  of  little 
prHctical  value,  uud  the  exi.'uption(ii  to  it  arc  nuiiiurous. 

Persons  of  gouty  dispoeition  are  more  likely  to  be  subjects  of 
uric  acid  than  of  oxalate  of  lime  c-alculi. 

b.  W  the  urirjD  be  alkafiiie  from  fixed  alkali,  the  etono  will  be 
vomposed  oitLer  of  bone-earth  phosphate  ot  carbonate  of  lime. 
Both  aro  of  extrcnto  rarity. 

r-.  If  the  nrinc  be  alkuline  from  earltonale  of  a/nmont'tt,  the  eora- 
positiou  of  the  nucleus  and  body  of  the  calculus  can  uo  long^t* 
be  divined;  but  it^  eurtitee  or  crust  \h  eure  to  be  comported  of 
the  mixed  phosphates.  The  depth  of  thi«  crust  can  onl}-  be 
conjectured  from  the  intensity  of  the  nmnioniacal  reaction,  the 
quantity  of  pus  and  6akes  which  aretlischarged  with  the  urine, 
and  the  Icng'th  of  tiniv  during  which  this  state  of  urine  haa  per- 
Bisted.  Care  must  bo  taken  to  ascertain  if  ihe  urine  bo  ammo- 
niacal  ai  the  moment  of  emissifm;  for  in  moat  cases  of  stone  there 
is  acme  degree  of  cystitis:  and  the  presence  of  pus  causes  a 
urine  which  was  passed  at^id,  speedily  to  become  ammoniacal. 
Tiie  degree  of  the  ammoniacal  reaction  is  best  judged  of  by  the 
inteuhiity  of  the  arnmoniacul  odor,  by  the  gelatinized,  or  loose, 
condition  of  the  pus,  and  by  the  abundance  of  triple  phosphate 
crystals.  If  tlie  urine  Ite  only  very  feebly  ammoniacal,  or  have 
only  recently  become  ammoniacal,  the  phosphatic  crust  may  be 
only  a  thin  tilin.  In  the  case  of  large  or  old  phosphatic  concre- 
tions, Iragnienta  of  phosphatic  d*:bris  arc  fretiuently  voided  with 
the  urine.  If  the  ammoniacal  reaction  of  the  urine  is  once 
established  in  a  case  of  stone,  it  seldom  aHerwarda  gives  place 
to  an  acid  reaction. 


MEDICAL  TREATMENT  OF  GRAVEL  AND  CALCULL 

Two  objects  are  to  be  held  in  view  in  the  medical  treatment 
of  gravel  and  calculi,  namely  (A),  to  prevent  the  formation  of  a 
connretion  when  a  tendency  ttiereto  exists;  and  (B|  lo  dissolve 
or  facilitate  the  expulsion  oi  concretions  already  formed.  The 
treatment  of  the  organic  lesions  which  are  incidental  to  the 
presence  of  calculi  in  the  urinary  passages  will  he  considered — 
m  so  titr  as  thev  implicate  the  kidneys  und  their  immediate  ap- 
pendages— in  ^art  Til.  with  the  other  organic  aft'ections  oi  the 
kidneys. 

<A}  Prevkntivb  Tkk&tuskt. 

The  disposition  to  the  production  of  gravel  and  stone  gener- 
ally passes  by  undetected,  until  a  concretion  is  actually  formed. 
The  general  health  is,  usually,  not  markedly  disturbed,  and  tiic 
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local  symptons  ouly  attract  attention  when  the  urinary  pauagoi 
hegin  to  resent  the  yireflence  of  the  foreig;ii  body. 

home-Times,  however,  the  prflctitioiior  becomes  aware  before- 
hanil,  t'ruiii  the  dmra<.'ter  of  the  urirm  or  ottier  cirfiumBtanecs, 
that  the  forraatioTi  of  a  stone  is  a  probable  event  anlcse  preven- 
tive means  bo  adopted. 

The  occupreticc  of  u  depoBit  of  uric  acid  or  oxalate  of  lime, 
after  the  urine  ha»  stood  some  hours,  indicates  no  special  ri8k  of 
the  formation  of  a  atone;  but  if  either  of  these  RubsstanceR  be 
voided  >nth  the  urine,  a«  gravel,  such  a  risk  does  certainly  exi!*t, 
and  demands  to  be  provided  for.  A^^aiu,  if  the  urine,  although 
clear  when  voided,  lets  f».\]  a  crystallme  deposit  be/ore  U  has  eont' 
plelelif  cooled-,  as  may  sometimes  be  seen,  especially  in  children, 
the  danger  of  a  formation  of  stone  should  not  be  overlookcil. 
The  presence  of  cystine  in  the  nrine  is,  at  all  times,  a  circiim- 
etance  which  demands  precautions  against  tlie  formation  ot  a 
calculus.  The  exifltonce  of  an  animoniacal  state  of  the  urine, 
also,  always  involves  a  risk  of  the  deposition  of  the  secondary 
phosphates. 

Independentiv  of  tl»o  existing  state  of  the  urine,  evidence  of 
a  calculous  tet>aenoy  is  sometimes  obtained  from  the  antecedents 
of  the  patient.  If  the  patient  have  recently  voided  a  concre- 
tion with  tlie  urine,  or  if  one  have  been  removed  from  hia 
bladder  by  surgical  operation,  there  is  reason  to  apprehend  a 
continuance  of  the  caIcuIous  tendency,  and  the  formation  of  a 
new  concretion. 

Under  any  of  these  circiiniHtiinces,  preventive  measures  are 
demanded.  These  may  be  divided  into  general  and  sp<ci*il.  The 
former  apply  to  calculous  tendencies  of  every  kind;  the  latter  to 
thrt-atened  tbrniatton  of  aome  particular  species  of  stone. 

Among  the  geneml  indication*,  the  most  iinportanl  is  to 
obviate  undue  concentration  of  the  urine.  This  is  etleeted  by 
the  systematic  use  of  iiicrensed  «jnantitica  of  afpieous  drinks. 
The  urine  la  ujit  to  reach  the  greatest  degree  of  conccnlration 
at  hours  remote  from  meal-times  (especially  during  the  two  or 
three  hours  which  precede  a  late  dinner),  and  during  the  hours 
of  sleep.  At  these  periods  the  flow  ot  the  urine  is  exceodinglv 
scanty;  it  i*  long  delayed  in  the  bladder  before  there  is  any  call 
for  its  evacuation ;  its  solid  constituents  are  in  excessive  prijpor- 
tion  (o  the  watery  parts,  so  that  the  nrine  reflembk'sasu|K'rsato- 
rated  saline  solution:  it  is  also  very  acid.  Here  are  united  all 
the  conilitions  most  favorable  to  the  sepanitiiHi  of  some  of  its 
less  soluble  components.  Dr.  Prout  pointed  out  that  the  re- 
cnndierit  posture  during  sleep  furnished  an  additional  source  of 
apprehension,  inasmuch  as  the  uritie  is  no  longer  aided  in  it4 
descent  by  the  force  of  gravity;  it  therefore  lingerauud  uccumu* 
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lates  In  tlie  pelvis  of  the  kidney,  and  is  liable  to  depoBitAomc  of 
its  constituents  therein. 

All  these  untoward  fontiiigcncie.s  iirc  ohviult'd  hv  tin-  Htiiple 
expedient  of  taking  a  tumbler  of  water  a  couple  of  hours  botore 
dinner,  and  another  botore  retiring  to  rest.  liy  this  meane  the 
iirinc  l.s  diUitc^l,  and  its  escape  haatcned  at  the  |>criods  when  it 
would  otherwise  be  dangerourily  saturated,  and  unduly  delaj'ed 
in  the  exci-etory  conduite.  Two  other  points  are  worthy  ofat- 
tention,  with  u  view  of  maintaining  the  urine  in  a  state  of  safe 
dilution,  and  providing  tor  itsundclayed  expulsion.  These  are; 
firat,  that  u  too  great  interval  ehull  not  elapse  between  any  two 
meals;  and,  eocondly,  that  the  period  devoted  to  rest  in  bed 
shall  not  be  too  prolonged.  From  oliservationR  recorded  in  a 
previous  page,  it  is  seen  that  a  meal  both  renders  the  urinv  more 
ubtinduiit,  and  lessentj  its  acidity.  An  intlividual  who  slit>WF<  a 
tendency  to  oalculous  formations  nhuuld,  therefore,  be  directed 
to  tftke  'four  or  five  light  meals  during  the  day,  at  about  equal 
intervals,  and  to  arise  betimes  in  the  morning. 

When  the  nature  of  the  calculous  tendency  is  ascertained, 
either  from  the  character  of  the  deposit,  or  from  the  compoei- 
lion  of  a  nro\'iou8ly  voided  concretion,  further  and  special  pre- 
cautions should  be  recommended. 

If  the  tendency  Im  to  the  precipitation  of  uric  acui,  the  acidity 
of  the  urine  should  be  lowered  by  the  moderate  employment  of 
the  bicarbonate  or  citrate  of  potash.  A  drachm  of  either  salt 
may  lie  taken  in  ii  tumbler  of  water  at  bed-time,  and  again  on 
rising  in  tbt?  morning.  The  diet  nlnmld  be  regulated  in  such 
manner  thai  aiiimul  tlesb  ^liulj  not  t'M-in  a  too  prominent  part  of 
it  Rich  wines  and  heavy  raealri  must  be  strictly  prohibited,  and 
a  bhind.  moi^ttv  larinKceous.  diet  substituted. 

The  deleterious  etieetd  of  high  diet  on  urtc  acid  gravel,  IB 
aptly  illustrated  in  an  example  lurnished  by  Magcttdie: 

Mr. ,  a  mcrchflnt  io  one  of  the  Hnnwatic  cili**,  pHSScased  in  1814 

on  ample  fortune,  and  he  lived  in  aoconlance  wuh  lii«  nteanii — kept  a 
good  table,  and  indulged  in  iu  pietuiures  freely-  He  wan  nl  this  time 
turtnent«d  with  (emit  and  gravel.  I'nexpectedly.  lie  Uml  all  liiti  fortune 
through  a  political  cri«is,  and  w«.«  ohiiged  to  lake  refuge  in  Kngland, 
where  be  lived  more  than  a  year,  «lmi*t  in  poverty,  anitd  iiiinierMua 
privations;  but  hi»  gravel  cfniiplelely  disftpij'.'arud.  Little  by  lillle  he 
luceeeded  in  repairing  hiH  RtiairH;  he  re«uiiit^  his  old  mude  oi  lite,  and 
the  gravel  waa  d»1  long  in  re«pj>e»ring.  A  wcoud  revers*  robbed  him 
in  ftdhort  lime  uf  all  lie  had  gained.  He  puneetl  intu  l*'rsnce  slnxwl 
vilhont  resource*),  ami  Ui»  regimen  wtu  cuDsunuot  to  his  meaiw;  llie 
gravel  disapi^eured.  Oumi  uguiii  hiit  industry  restoreil  him  to  a  life  of 
plenty  and  eune  ;  hu  uhuudunetl  hiniKeir  a^in  to  tlie  inilulgenceij  nf  the 
table,  and  with  iheni  appeared  unce  more  Ida  old  enemy  ihe  gravel.' 

>  MajEcndle,  Do  la  Uravelle,  p.  2o. 
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Tlie  special  preventive  treatment  of  lystine  concretions  ia 
identical  with  that  of  uric  aeid. 

With  ref^rd  to  oxalate  of  lime,  the  prineipul  in'Jications  are,  to 
dilute  the  urine  by  abuticlniit  regulHlcd  potntioti  of  aqueous 
driiikt*,  and  to  miecnuaf^  llie  aotioii  of  (lie  fktii  by  hatlin,  frie- 
tions,  the  use  of  flannel  clothing,  and  exereioe  in  tlie  oiicn  air. 
It  is  important  also  to  Ruiird  against  the  use  of  certaiu  vege- 
tAbles  wuieh  eonliun  \avse  ijuuntities  of  oxalates  and  euperoxa- 
lates  ill  their  tissues.  The  general  use  of  rhubarb  tarts  in  this 
country  in  the  s[iring  niontliK,  and  the  use  of  sorrel  as  salad  in 
Fmn<:e,  arc  ])rohably  frequent  causes  of  oxalate  of  lime  eouerc- 
tiona.  Moj^endie  records  two  cases  in  which  it  appeared  hiu;faly 
probable  (hat  mulberry  calculi  bad  been  produced  l)y  the  aa,\\y 
use  of  sorrel  floe.  cit.  p.  121).  Ilotb  these  articles  should  he  abso- 
lutely forbidden. 

Kfinerul  and  potable  waters,  which  arc  rich  in  lime  should 
likewise  he  avoided. 

Uellcr  recommends  alkaline  eubstaucos,  on  the  grounds  that 
oxalate  of  lime  long  di^^cstcd  with  alkaline  carbonates  is  re- 
solved into  a  soluble  o.\alate,  and  that  uric  acid  ia  the  source  of 
the  oxalic  aci<l  wliiub  a]t|icarH  in  the  urtne.  Kxperimcnta  |>cr- 
formcd  by  myself  on  mulberry  calculi,  yielded  no  evidence  thai 
the  alkaline  curlwtiates  exert  any  solvent  action  (hereon.  As  to 
the  second  point,  alkalies  do  not  prevent  undue  formation  of 
uric  acid,  but  morelv  facilitate  itH  elimination.  Xcvcrtbclew,  I 
have  Hcen  instances  in  which  remlerinjt;  the  urine  freely  alkaline, 
caused  an  oxalate  of  lime  depu(>it  to  disappear  temporarily  from 
the  urine. 

li'isir  pkosphiite  of  titiif  and  t^ftrbon/rte  of  lime,  (unmixed  with 
triple  phosphate)  arc  amoug  the  rarest  forms  of  urinary  calculi. 
Against  them,  the  proper  pi-eeautionary  measures  are,  to  en- 
deavor to  remove  the  al  kalesceuco  of  the  urine  by  the  exhibition  of 
carbonic  acid  water,  and  to  exehidc  as  iiiuch  as  possible  all 
articles  of  food  and  drink  whi(!b  are  rich  in  caleareona  Raits, 

The  precipitation  of  the  so:tmtIarj^  phospiuttes  frequently  re- 

?uires  precautionary  measures  to  prevent  calculous  concretions. 
f  severe  cystitis  follow  lithotomy  or  lithotrity,  there  is  cause  to 
fear  a  deposition  of  phospbatic  matter  upon  some  fmgmcnt  Ict^ 
in  the  bladder,  or  on  a  mass  of  inspissated  pus  and  mucus. 
Indeed,  wbenever  the  urine  is  highly  unimoniacal,  the  same 
danger  is  not  remote.  To  guar<l  against  it,  the  irritatirm  of  the 
bladder  sbould  lie  allayed  by  appropriate  means,  and  the  viscufl 
should  be  thoroughly  washed  out,  at  least  twice  a  week,  with 
water,  or  with  a  solution  containing  a  drachm  of  the  commercittl 
muriatic  acid  to  a  pint  of  water. 
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(B)    SOLTKKT   TBKATMB>iT. 

For  therapeutical  piiri>oRe8,  urinary  calculi  nmy  lie  divided 
into  two  clH*«et»,  viz.,  tliose  whicli  are  ^IttUe  in  (iM«/«i,  ami  (hose 
which  are  a«)bMe  in  ands.  To  the  former  category  beKing  uric 
acid,  tlie  iirativs,  and  cysrine;  to  the  latter,  phospliatic  and  mul- 
iKjrry  ualeuli.  Those  which  are  soluble  in  alkalies  may  (coo- 
eeivablv)  beatUicked  by  alkalizing  the  urine  by  tneaiis  of  certain 
ealta  ndininii»tered  by  the  mouth,  or  by  injecting  alkaline  solu- 
tions into  the  bladder.  Those  which  are  soluble  in  acids  can 
only  be  attacked  by  the  latter  method,  inasmuch  as  acida  ean- 
uot  bo  made  to  pass  through  the  kidneys,  eave  in  insignificant 
proportions.' 

It  will,  however,  l>e  shown  in  the  sequel,  tliat  alkaline  sub- 
stances utied  in  the  way  of  injections,  act  so  feebly  on  uric  acid 
calculi,  that  no  uselul  results  can  be  expected  from  their  oiiera- 
tiou  ;  also  that  mulberry  calculi  are  unassailable  by  any  solvent 
metliod  hitherto  proposed  ;  so  that  the  solvent  treatment  of  uri- 
nary calculi  resolvea  itseltj  pmcticallj*,  into  two  lines  of  action, 
vi?,.,  attacking  uric  acid  calculi  (and  tJieir  congeners),  by  alka- 
lizing the  urine  by  means  of  medicines  adminisierctl  inlLTnally, 
and  phosphatio  calculi,  by  injecting  acid  solutions  into  the 
bladder. 

It  is  a  noteworthy  fact,  that  alkaline  sulMtanccs  had  obtained 
an  extended  reputation  in  the  treatment  of  calculous  disorders, 
long  before  the  composition  of  urinary  calculi  had  been  dis- 
covered. In  lyytt,  a  remedy  of  tliis  class — the  nostrum  of 
Joanna  Stephen!^ — made  si}  great  a  nuise,  that  Parliament  ap- 
pointed a  wunmission  of  professioiml  men  to  inquire  into  its 
virtues.  The  comniission  reported  favorably,  and  a  reward  of 
jCSOOO  was  assigtied  to  Min^s  Stephens  for  the  secret  of  its  coni- 
posiliou.  The  active  ingredients  in  this  nostrum  were  burnt 
egg-shells  and  anaiU,  with  Aticant  stnip.  As  soon  as  the  secret 
was  divulged,  soap,  soap-ley  (solution  of  caustic  potash),  and 
lime-water,  were  tried  in  all  kinds  of  calculous  cas*.-*.  The  iu- 
discriminato  use  of  the  rcmediea  led,  as  iniglit  have  been  antici- 
pate<l,  to  ooniradietorv  results.  IJoth  successes  and  failarem 
were   published    in    large    numbers;-   and    opinion   watt    uiuch 

'  Ysrioui  atLompls  hitv*  tAno  been  ntnd*  u*  npply  gnWanitm  to  iIk  olution  ot 
lUiOM  in  lb«  btiidcli-r  It  wo.i  in^fiiiiniial}-  c>inc«ivcd  that  the  dn:otD|to«iliiin  ut  S 
•olutinn  of  aitrnlt.'  or  pri;«ob  H-ittiiTi  th'j  bladdi^r,  by  «  ekl^^nnic  cumnt,  wtiild  »«t 
frea,  MiniilUmooiH^ly,  both  nitric  ncid  itni]  caiuUc  potash — one  or  olhrr  I'f  wbich  If 
Oipatile  of  Bt'tin^  un  crtry  viin*>ty  >'>r  iU<ri«.  But  Iho  ntccbunical  difficnUiM  of 
tbis  I'nxweding  hive  hitherto  pcvvod  insurrnountable;  and  thti  alow  Bction  which 
itir  L-K|>«riRientS  proT«  BuEutiontur  (Rustic  putash  I't  hav<^  on  uric  acid  oalculi.  nnd 
BoIutioD*  of  urio  ucid  on  iniillierry  calculi,  r«i>dpr  it  bo))ele^4  nver  to  'ibtain  results 
at  prnoiicfll  utility  by  this  iiii>thi>d.     Se*.  also.  Heller's  Hammnf  rciionen.  p.  M. 

*  PlonrquMt  \i\\eii  a  Ubl  uf  inurv  Umii  f-irlr  pH{>en  and  jwniphlela,  |>ubli»a*d  ok 
Ibe  lubjwt  alioul  1740. 
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dividetl  «s  to  their  utility.  About  tbis  time  the  succeasea  of 
Cheselden  gave  a  great  irapulso  to  lithotomy,  and  the  use  of 
Bolvc-nl>i  grudually  lell  into  diBfredit.  The  subject  was  reaus- 
citated  in  KrJince  about  a  century  later,  under  the  inapiratinn  of 
the  ^reat  advanuet;  then  niiide  iti  ebeinicMl  Hcieiice,  and  eMpoirially 
of  the  diticoveriea  of  Wollaaton  and  Fourcroy  into  tlie  nature 
and  coiupottitiou  of  urinary  calculi.  The  virtues  of  the  alkaline 
bicarbonate^ — and  more  particularly  of  the  bicarbonate  of  soda, 
the  active  ingredient  of  the  Vichy  springs — were  brought  into 
prominence;  and  a  coneiderable  number  of  caaea,  aiiccessfully 
treated  by  these  mcan»,  were  nubliBhed  by  Clicvullier  and  Ch. 
Petit.  But  again,  the  ab-turd  claim  of  universal  elfieacy  brought 
the  solvent  trontmcnt  into  contempt;  and  for  the  la^t  nventy 
years,  or  more,  urinary  calculi  bavo  been  almost  wholly  aban* 
doned  to  the  surgeon. 

A  perusal  of  the  literature  of  theae  two  periods,  however, 
strongly  suggei^ted  the  deeirabiHty  of  subjecting  the  question  to 
a  new  examination,  with  a  view  of  ascertuining  the  causes  of 
the  discrepant  experience  of  past  times;  and  also  of  indicating 
with  some  approach  to  certainty,  what  may  be  rationally  ex- 
pected from  a  solvent  treatment,  in  what  casea  it  is  applicable, 
and  the  precise  mode  of  carrying  it  out  effectually. 

Fur  ttie  purpose  of  clearing  up  these  queHtiouif,  the  present 
writer  undertook  an  extensive  senes  of  experiments,  ana  made 
numerous  eliuical  obt^crvationa.  The  tael«  observed  are  om- 
bodiefl  in  a  naper  read  before  the  Medical  and  Chirurgical 
Society,  on  March  28,  1865.  To  this  paper  the  reader  is  re- 
ferred tur  fuller  flelails.  The  ret^ults  obtained  seem  to  demand 
a  considerable  modification  of  the  prevailing  opinion  regarding 
the  inutility  of  the  solvent  treatment.  They  do  not  by  auy 
means  indicate  the  f/trnettit  possibility  oi'  substituting  a  solvent 
for  a  mechanical  treatment  of  vesical  calculi;  hot  they  suggest 
an  essential  improvement  in  the  treatment  of  rnid/  calculi;  tlicy 
also  indicate  that  nric-  acid  calculi,  under  certain  circumstances, 
are  capable  o(  t>ulution  in  (he  bladder,  by  uieami  of  alkaline 
salts  administereil  by  (he  inoiith,  at  a  rate  which  admits  nf 
practical  application;  and  that,  in  certain  picked  cases  of  this 
clftBfi.  u  solvent  treatment  deserves  to  be  resolutely  tried,  before 
having  recourse  to  the  more  dangenms  methods  of  lithotomy 
and  litbotrity, 

Ati«iition  wa«  naturally  directed  in  the  tirst  instance,  and 
cbieSy,  to  uric  acid,  both  on  account  of  itd  being  by  far  the 
most  comniun  constituent  of  urinary  calculi,  ami  also  on  account 
of  its  offering  the  greatest  probabilities  ot  success.  But  the 
inquiry  was  not  altogether  couliued  to  uric  acid;  experiments 
were  aleo  maile  on  the  solubility  uf  cystine^  oxalate  of  lime,  and 
phL'sphnlic  calculi. 
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On  the  Solvatt  TVeatmaU  af  Uric  Acid  by  (he  Administration  of 
Alkaline  Suits  by  tht  Afouth. 

The  inquiry  respecting  uric  acid,  set  out  from  two  known 
data,  viz.: 

First. — That  Holutioiia  of  the  alkaline  carbonaten  exercise  a 
ifolveut  action  on  uric  acid. 

Sectnni. — ThiU  the  urine  uan  be  rendered  alkaline  from  alka- 
line carbonates  by  the  ulministrfltion  of  certain  salt*  by  the 
luoutb. 

Starting  t'j-oin  these  data,  «  nnniber  of  preliminary  quefltinns 
imniediiitely  preaeiited  Ihenieelves,  which  it  was  ueceesary  to 
answer  before  proceeding  to  the  more  practtiml  {lart  of  the 
inquiry.  These  were:  I.  Whether  is  carbonate  of  potaith  or 
carbonate  of  soda*  the  bettvr  solvent  for  uric  acid?  2.  Wltal 
is  the  beat  rttrengtli  fif  wolntiori  lo  emiiloy.  3.  HTiiit  is  ihu 
eftcct  of  varying  quantities  of  the  solution  on  the  result*  ob- 
tained? 

Answers  to  these  queatione  were  sought  by  placing  sections 
of  uric  acid  calculi  usually  weighing  about  lUO  grains,  in  10  ox. 
phials,  and  causing  currcntit  of  the  iliftl-rcnt  solutions,  at  blood 
neat,  to  pass  over  them  at  a  regulated  rate. 

1.  With  regard  to  the  cojnparafive  aoleent  poirm  of  rarbonate.  of 
potash  mid  cnrhonnle  of  soda,  the  experiments  indicated  clearly 
that  potash  dissolved  uric  acid  more  rapidly  than  soda.  A  solu- 
tion of  carb.  potash,  containing  30  grains  to  the  pint,  dissolved 
dally  11. i'  per  cent,  of  a  uric  acid  calculus;  while  a  solution  of 
carb.  soda  of  equal  htrength,  disKolved  only  10.8  per  ci-nt.  The 
potash  salt  posjiossed  a  furl  her  advantage  in  it.^  wider  range  of 
solvent  [K)wer  with  the  stronger  solutions.  This  latter  point 
will  l>ti  better  understood  after  the  t-Hccts  of  solntionH  of  uiller- 
ent  strength  have  bnen  considered  in  the  next  paragraph. 

2.  The  Slrniffth  of  the  Solution  was  found  to  aftect  its  ftolvcnt 
capacity  more  tbari  any  other  Londition.  It  soon  became  ap- 
parent that  only  very  weak  solutions  couldyieM  any  useful  result*). 
The  greatest  solvent  power  was  found  to  reside  in  solutions  con- 
taining from  40  to  60  grains  of  carbonate  to  the  imperial  pint. 
Hulow  tbib  strt;riglh,  the  power  of  the  solutions  gradually  de- 
clined, until,  witii  riolniiuns  containing  leas  than  three  grains  to 
the  pint,  the  solvent  [Mjwer  only  slightly  exceeded  that  of  ordi- 
nary water.  On  the  other  hand,  with  solutions  above  the 
etrengtli  of  60  grains  to  the  pint,  dissolution  was  impeded,  and 

'  Tb«  ex|)«rimenis  wef«  |>rini)!iinlly  dir«ct9d  to  Mooruiln  the  eflWii  -if  ihe  aJka- 
lin«  farhonalet,  Ifwiiu^  alt  aalid  which  bare  tlie  power  of  allMllzinc  ifac  urine  U) 
n  utcfuldceree.  iip[)ear  in  lh«  iinn«  a«  airl)Oi)tl«a.  A  numbor  of  ut)i«r  utlu  were 
however  Ined.  vix.,  neiitml  ni:i]  nlknlinv  )>orE|««,  pbotpbalot,  Kiid  wMipt. 
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finally  arrested,  liy  the  formation  of  ii  white  cruat  or  coat  of 
alkaline  binrate  on  the  surface  of  ihc  ealculus.  With  a  solu- 
tion of  80  grains  to  the  pint,  this  biutatt:  crust  was  loose  and 
easily  flotached,  liko  a  layer  of  whitowush;  hut  with  a  solntion 
of  120  grains  to  the  pint,  the  cruKt  w&a^  tetiaeiou^  and  adherent, 
and  vtivy  little  iliKt^olutiLHi  took  \.^\t^^:^!  with  i-iirhonate  of  potash, 
and  none  at  all  with  carbonate  of  soda.  With  solutions  of  160 
and  240  grains  to  the  pint,  there  was  no  less  of  weight  with 
potash  or  soda;  the  fragmunla  became  invested  with  a  thin  tough 
coating  of  whi-te  bim-ate,  reacmbling  white  paint,  which  put  a 
atop  to  all  fiih'cnt  action.' 

THe  fnllowinj^  table  oxhibita  the  results  obtained  with  sola- 
tious  of  carbonate  of  potash  of  varying  strength: 


fttrviigth  lit  (ulijllun. 
240    f^lni  |icr  pint 


twit  mttTBC*  ks  of  vdghL 
OnerceoL 
0         " 


The  qnaniity  of  snliuinn  pcrniitte<l  to  tiow  over  the  stone 
was.  eenerally,  six  pints  in  the  (wenty-Jljur  hours. 

3.  It  was  at  first  supposed  that  the  qmtutitff  of  the  sohttion  pcr- 
mitle*!  to  flow  over  the  stone  would  greatly  itifluence  the  rate 
of  dissolution;  but  on  actual  trial,  the  cflcct  of  quantity  within 
ihe  liniitfl  nceeasarily  imposed  by  the  capacity  of  the  kidneys  to 
eliininale  fluids,  proved  to  be  eonii.aralivfly  unimportant.  In 
onler  li}  obtain  cotnparabLe  ret^ults,  aifierent  quantities  of  a  boIu- 
tion  of  uniform  strength  were  passed  over  the  same  stone  on 
succeKsive  days. 

A  solution  of  carbonate  of  potash  containing  tliirty  gruins  to 
the  pint,  gave  the  following  results: 


Ifiptnts 


13.0  pttrmnt 
ir>.0        " 
HJ.2 
9.8 


A  flow  of  even  one  or  two  pints  per  day,  with  a  solution  of 
suitable  strength,  produce*]  n  copious  dissolution.    Two  pints  of 

'  FftT  flinhPT  infiifmBtlfin  r^^itnling  ibk  whit*  coatln^r  of  bluralA,  •«  nn  s^ 
ntnwt  of  ■  |Hipi-r  l>v  till'  mitliiir  in  tbo  Trnni.  uf  the  Brit.  Auoc.  for  tba  AO*.   t£ 
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a  solution  of  cnrbonate  ofpotasli,  cnntitining  tbrtj  grains  to  the 
pint,  caused  a  <l«il_v  diseolution  ot"  17.1  (x-r  cent. 

4.  With  rp^ord  to  the  absolute  rate  of  dissolution  attninnble,  tlie 
experitiieiils  opeiietl  out  an  invilinff  proRpect.  Tlic  jaolulions  of 
nuixinuim  Holveut  powL-r  ciifisolvtMriViiin  itMi  to  twenty  jmr  o-nt 
of  the  (tfllculi  ill  the  course  of  twenty-four  hours.  It*  results  ar^ 
proML'hing  these  could  Ik-  obtMiued  in  the  living  hodv,  a  littlo 
(lunBirlurfttion  will  show  that  eurh  an  impression  eoulu  be  made 
on  a  uric  ticid  concreiioii,  in  a  few  ivccka  or  inonlha,  as  would 
either  entirely  diBsolvc  it,  or  rcdnce  its  dimensions  to  a  point 
which  would  enable  it  to  escape  spontaneously  hy  the  nalnrul 

Having  disposed  of  tlieso  preliminary  tni|uirieB,  the  next 
points  to  he  ascertained  were:  the  best  way  of  nlkalizing  the 
uritie,  so  as  to  impart  to  it  an  alkalesirenue  uorrespnnding  to  tliat 
of  solutions  of  carbonate  of  poturfh  of  maxiinuin  solvent  power: 
also  to  examine  the  actual  enect  of  alkidixed  unue  passed  over 
uric  acid  calculi,  in  u  phial,  at  blood  heat. 

6.  The  roost  convenient  leay  of  alkalizing  the  urine  waa  found 
to  coneist,  in  giving  freqnenlly  repeated  doses  of  the  acetate  or 
the  citrate  of  poiai*Ii.  Koih  thc--;e  sjiUs  are  exireniely  soluble; 
they  are  well  liorne  by  the  stomach;  they  do  not  interfere  with 
digestion  nor  occasion  purging.  Weight  for  weight,  the  two 
salts  were  found  to  possess  nearly  e<|UoI  alkalizlne  powers. 
With  some  individuals  (he  acetate  agreed  better  that  tlie  citrate; 
with  otheiv  the  converse  was  the  case. 

In  order  to  uinintaiu  the  urine  at  a  degree  of  alkalescence 
that  should  corret>pond  to  the  innxinitirn  solvent  power  of  solu- 
tions of  carbonate  of  potash  (».  e..,  an  alkalescence  equal  to  about 
50  grains  of  carbonate  to  the  pint),  it  wa«  found  necessary,  in 
aduTti*,  to  adminiHter  fmm  40  lo  50  grains  of  the  acetjitc  or 
citrate  of  potash,  dissolved  in  three  or  four  ounces  of  water, 
every  three  hours. 

It  wu.li  found  quite  inipojiftiblc  to  ninintnin  the  urine  at  an 
ai/soiulelif  cmiM/twt  degree  of  alkiik'St:ence,  however  sliort  the 
intervuis  at  which  the  dose  was  repeated.  The  activity  of  the 
kidneys  oscillates  from  hour  to  hour;  at  one  time  the  urine  ia 
secreted  abundantly  and  dilute,  and  then  the  degree  of  ulko- 
lesconce  necessarily  falls;  at  another  time  it  is  secreted  more 
scantily  and  more  concentrated,  and  then  the  degree  of  alka- 
lescence rises.  When,  however,  the  almvc  dose  wae  exhtbited 
with  regularity,  every  second  or  t)urd  hour,  the  oscillation* 
rarely  passed  an  alkulesconce  equivalent  to  20  grains  to  the  pint, 
on  the  one  hand,  and  SO  grains  to  the  pint  on  the  other;  and.  us 
a  rule,  Ihe  alkulcHcencc  ranged  In-tween  3.1  and  *50  grains  to  the 
pint — which  corrcj^pondfl.  sntfieiently  exactly,  witii  the  maxi- 
mum solvent  power  of  a  eolutiou  of  carVionale  of  potash  in 
water. 
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6.  When  urine,  nlkalizetl  by  the  intoriml  adminiAtration  of 
liiese  salts,  was  pattfied  over  tiie  Hurfnce  of  uric  acid  calculi,  at 
bloiid  heat,  the  culculi  wijru  found  to  iiiidurgo  oolutton  at  the 
nieaii  rate  of  12J  <;rains  in  the  twenty-four  houi-s. 

Ill  ]>crforining  tins  cx])criineiit  it  was  found  that,  udIcbs  the 
calculus  and  the  phial  wm-a  frequently  clcanfiod  hy  immersion 
iu  water,  the  urine  became  amnLoniacnl.  and  the  calculus  be- 
came covered  over  witb  a  crust  of  the  mixed  phofiphates,  which 
speedily  put  a  i^top  to  the  Aolvcnt  action  of  the  alkalized  urine. 
An  important  practical  deduction  flowed  from  this,  viz.,  that 
when  OH  ammoN't'cfil  state  is  dextlupcd,  Ikt  soivritt  power  of  alkalized 
urine  is  mtirtly  miUifud  ht/  the  tfeposition  of  the  mixed  phosphates  on 
the  surface  of  (fie  miculus. 

The  urine  of  patients  taking  full  doses  of  the  citrate  or 
acetate  of  potaah,  itt  gciiorally  clear,  and  shows  nu  tendency 
to  deposit,  even  on  staiulitija^.  Hut  ibis  is  not  invai-inhly  the 
ca&e;  it  is  sonictinict*  turUid  from  deposition  of  tli(>  amorphoiiB 
phosphate  of  Hniu.  Two  oouditioiit  suemcd  specially  to  favor 
thir>  depoitition,  namely,  tbe  febrile  staiv,  umi  tbc  digestion  of  a 
bcavy  meal.  The  amorpbous  phosphate  is  uot  uufrequently 
deposited,  as  we  have  already  soon  (p.  78),  atler  a  meal,  iti 
hoalthy  person3  who  are  not  taking  any  alkatinng  mcdicinc«: 
the  circumtitance  is,  therefore,  not  to  be  regarded  aa  an  un- 
natural or  Imzardous  one,  ft  in,  further,  to  be  Iwrne  in  mind, 
that  the  amofjihous  phospbtitc  ditlcrs  esjtentiall^  from  the  mixed 
pho&phates  Ibrown  down  in  ati  ammoniaral  urine.  Tbo  former 
18  a  loose  iloccaleut  substance,  which  «ho\vs  no  tendency  to 
aggregate  into  concretions;  the  latter,  on  the  other  handt  le 
partly  crystalline,  and  speedily  entxiiriis  any  object  brought  into 
contact  with  it.  The  CHtabliybnient  of  Ibici  distinction  disposes 
of  one  uhjection  which  has  been  urged  ugauist  alkaline  solveutfl. 

It  now  remains  to  bring  forward  illustrations  of  the  appHca- 
tiou  of  the  solvent  treatment  iu  practice;  to  disHnguifih  the 
cases  in  whiuli  the  treatment  is  applicable;  to  lay  down  direc- 
tions for  carrying  it  out  ellectually;  and,  linally.  to  examine 
fiome  (if  the  objections  which  have  been  urged  against  its 
emplovmcnt. 

7.  Illustrations  of  the  practical  employment  of  alkuliuo  sol- 
venlB  may  l>e  divi<[ed  into  cases  of  renal  calculi,  and  cases  of 
vesitytl  calculi. 

One  of  the  tirat  ratiomd  attempts  to  treat  renal  grnvel  of  uric 
acid  by  alkaline  solvents,  wii,s  nuide  by  the  celebrated  Mascftgui 
iu  his  own  person.  He  gives  the  following  account  of  his  cas« 
in  the  ■•  Memoirs  of  the  Italian  Society  for  1804 :" 

I  had  been  subject  for  several  years  to  pains  in  the  lumbar  regioiia, 
unit  i  voitle^l  tn>Ri  timu  t'>  time  gravelly  concretioDs  of  a  yellow-oehto' 
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antl  brick-red  color.  Knowiii):  thkt  gUMotiB  alkaline  fluids  liud  been 
xae*\  ID  Buuli  caocs,  I  took  witnu  uu  svverni  uceaeioDS  witii  bvueBt.  I 
iiungitieil  1  cnuld  nbtaiu  greater  effects  with  carbonate  of  potash. 

In  the  iiiontlis  uf  Aiijrust  and  September,  17{tS*,  having  been  obliged 
to  lead  a  ^edeniarv  Vikf  I  wan  cruelly  alljiclced  with  pains  in  tliB  kid- 
neys, Bud  I  voided  a  conaiderable  tiumlwr  of  Hmiill  caneretions,  some  of 
irliiol)  n-ere  larce  euougb  to  be  i-egarded  as  veritable  calculi.  Tbcy 
were  reddish  and  cryBlalline:  they  were  deposited  at  the  biHtom  of  the 
veswl  cHc-h  time  1  made  water,  and  I  could  eee  their  gliscenlug  facets 
ibrough  the  tranapnreut  urine.  I  wns  alsit  subject  to  an  excess  of  acid 
ia  the  Biomach,  which  wn«  perceived  iu  the  mouth.  I  czamincd  my 
nrioe  and  found  in  it  a  free  acid,  which,  u  well  as  die  coucrctiona,  I 
reoi>(;niM!d  a»  conaisiin^  of  uric  acid. 

Having  thus  assured  luyself  of  tJio  nature  of  the  concretioas  I  was 
voiding,  I  resolved  lo  make  use  of  the  carboaate  of  potash  and  to 
observe  the  rcdull.  I  took  ibo  first  day  about  a  drocbm,  ouc-haif  in 
the  morning  fasting,  and  the  other  half  in  the  eveuiug.  I  dined  at  one 
o'cluck  in  the  aOernoon.  This  salt  diiMolved  in  ten  ouucea  of  wat^had 
very  little  taste,  it  cflUHed  no  disturbunt^  of  the  stomach  or  bowels;  but 
an  »oun  as  !  Analluned  it,  it  occaHioned  a  considerable  iti-tengagement 
of  carbiinio  acid  ga»,  which  was  felt  in  Lhe  mouth  an<t  dijcharged  by 
the  anus. 

The  second  day  I  tiHik  two  drachms,  and  the  third  day  three  dracbma; 
and  I  coiiliii(ie<l  lbii>  do.ie,  ilinoolved  in  twenty  ounces  of  water,  for  teD 
duTS.  Before  using  the  cflrhonate  my  urine  was  very  acid,  and  luteusoly 
reddened  blue  liluius  paper.  Ou  the  secuud  day  the  pajwr  changed 
color  very  little,  and  Done  at  all  on  ibe  third  day.  The  acid  of  my 
urine  was  therefure  saturated.  At  this  epoch  tbe  renal  pains  dinitDislmti, 
and  1  voideil  no  more  gravel  with  the  urine  Atlerwards  the  |>aiQs 
erased  entirely,  the  urine  became  leas  loaded,  and  J  rtvoffnized  ihf  poicufh 
in  exu-ia. 

I  ceased  tu  use  the  carbonate  uf  potash,  and  for  some  montbs  I  voided 
Do  cuRcretioiu*.  Ueing  aubBctiuenlly  attacked  with  the  same  sympmniti, 
I  had  recnnrse  in  the  mme  remedy,  and  1  obtained  the  same  gooil 
effecta.  1  have  repeated  tbta  medico-chemical  experinipnl  every  time  I 
have  fell  tlie  same  inconvenience,  and  alwaye  with  tiucoee.<«.  Two  years 
have  now  elnpwd  since  I  voided  any  coocretiona.  though  I  no  longer 
make  uie  of  the  potash.' 


Tho  followitjg  example  from  my  own  practiue   is 
similar; 


not   (1i»- 


Tn  July,  18K0,  a  stout  middle-aged  gentleman  hrimght  to  me  eleven 
smnll  coniTetions.  varying  from  the  siite  of  a  pea  to  that  of  a  large  pin's 
bead.  He  bail  voiiieil  these  with  the  urine  h  few  days  previou&ly ;  they 
were  composed  of  uric  acid.  He  slated  llint  three  years  before  be  was 
altackeil  with  renal  colic,  which  subsided  on  the  third  day  with  the  dis- 
charge of  a  small  calculus  by  the  urethra.  Fnmi  this  (icrioil  to  lhe 
time  of  my  seeing  biro,  attacks  uf  renal  colic,  teruiiualing  b  the  di»- 

*  ]lis|;«itdie,  De  la  flrnwllo,  |i.  &li. 
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charg«  of  sioall  browuisb  cuDcretioDs,  recurred  with  gnat  nguUrit^  at 
iiit«rvaU  of  tlirce  or  fuur  moutha. 

The  ariae  was  fouud  to  be  acid  aiid  high-co1or«d ;  the  general  hesltli 
was  Bomuwhul  iuipuired  by  hu  jieriodioil  tiutTeritiKS. 

lu  prujucuog  the  plan  of  trualjucut,  it  waj*  cuii^dcrcd  thut  the  patient 
had  iit  all  iiruhiibilit}'  a  uiiitiber  nf  giniilar  uuucrctiuiiis  still  lodged  in  his 
kidneya.  The  dit^Hohitioii  i>f  these  wiuj  the  tint  object;  the  uext  waa  to 
prevent  their  furiiiulii>ti  in  the  fiitiiro.  Seeing  the  small  slie  of  the  oon- 
cretiuna  it  waa  thuught  that  by  keeping  up  a  ]M!r»iHtt>utlr  alkiiline  Blate 
of  the  urine  for  a  week  or  two,  comph'te  <liiiBi^lutiou  of  theui  would  be 
effected.  With  this  view  citrate  of  potash,  in  two-ecruple  dusts,  die- 
solved  in  half  a  pint  of  wat«r,  wae  administered  every  three  hi>ur:<  for  a 
forlflight,  Aflerwiirda  the  patient  took  a  drachm  of  the  same  t>nlt  in  a 
tumbler  of  water  night  atid  morning  fur  a  period  of  tbree  moutba.  As 
no  recurrence  of  the  renal  pains  took  place,  nor  the  discharge  of  aojr 
concretions,  the  medicine  was  discontinued ;  but  the  patient  was  in- 
struct^l  to  take  every  night  before  gmng  to  bed  a  tumbler  and  a  half  of 
water.  This  practice  he  has  continued  up  to  the  present  time  (.October, 
I6fi4).     There  hiu  been  no  return  of  the  symptORia. 

A  con  side  ruble  number  of  exam^jles  of  th«  succoutul  treat- 
muni  of  cesiml  calculi  bv  nlkatine  solvents  Mo  buried  in  the 
forgottei»  publicatiotm  wYiicli  appearc-d  in  tills  country  al>out 
the  middlu  of  the  last  century,  when  tlie  remedy  of  Miss 
Stephens  made  so  great  a  noise.  Some  tifleen  or  twenty  caseii 
were  also  collected  by  Chevallier  and  Petit  at  a  later  epoch, 
when  the  question  was  rc8u«eitatod  in  France  about  the  year 
1840. 

Most  of  these  reports  are  \'itiuted  by  lliu  ubeence  of  inrorina- 
tion  as  to  the  nature  of  the  stone  and  the  condition  of  the  urine. 
At  the  former  epoch  (1740),  urinary  calculi  were  all  suppoM;d  to 
bo  of  the  same  nature,  and  that  an  unknown  one.  At  the  latter 
epocli  the  c-liernical  coinpositioii  of  urinary  c-alculi  was,  indeed, 
known,  but  some  of  the  moi^t  important  points  in  thcii'  devcto]>- 
tneiit  were  mlsniiderstnt>d;  urinary  ehcmiatry  vva!"  Riill  in  its 
infancy:  a"*l  the  Mime  absurd  pretenmott  of  untvcrval  ctKuacy 
was  put  forth  on  behalf  of  ulkiilitie  HubifianceB  whieh  8wainpe4l 
their  reputation  in  1740. 

One  of  the  best  illustratiouH  from  the  earlier  reirords  is  sup- 
plied by  Dr.  James  .larin,  \vho  was  Inninelf  the  sutttrrer. 

He  was  for  luauy  yeara  subject  to  red  gravel.  At  Cbrietmu,  17-10, 
he  voided  a  small  alone,  after  Buffering  four  days  from  nephniic  colie. 
Id  Jainiary  and  February  following,  uc  percvived  unmistakable  6ytti|>- 
tomB  of  Hlone  in  the  blutldcr.  These  ho  deucribes  at  great  length,  and 
with  remarkable  clearneM. 

In  March,  he  began  to  lake  lixivium  of  Boap  or  wap-ley  (■  strong 
»obili<^u  of  caustic  potash),  in  gradually  increnxing  nonet,  UDliI  he 
reached  the  amount  of  an  ounce  or  ao  ounce  and  a  ijuarter  daily.     He 
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took  for  B  single  dose  one  or  two  teaapootifiila  of  the  lixivium  diluted 
wilb  three- qunriers  of  a  pint  of  wnler.  The  soap-lej  which  he  employed 
WM  "0De-6t'th  part  heavier  than  river  water"  (i.«..  lis  specific  gravicjr 
was  1200,  wliicli  i*  phunl  lhre«  times  as  etrong  a«  the  liq.  potAWie  of 
the  LrtJUtlun  l'barmac'0|Hi?ia). 

He  cuiitiniied  thia  truutment  for  five  months.  Od  the  10th  of  July 
be  voided  a  amall  smooth  atone  of  the  sise  of  an  oat,  sod  of  a  reddish 
Cfilor.  Od  the  27th  uf  the  Mime  month  be  voided  a  second  stone.  On 
August  the  6th  he  voided  a  third  stone;  and  about  the  beginning  of 
September  a  fourth. 

All  bis  symptoms  nuw  disappeared,  and  he  discontinued  the  metticine; 
but  in  I>ecember  he  hatl  a  return  of  the  vesical  symptoms;  be  alto 
noticed  Ibat  bis  urine  again  furred  the  cbamber-pot.  and  that  he  voided 
a  little  red  cmvel,  as  he  had  formerly  dune.  !te  went  back  to  the  »oap- 
luy,  and  iti  itie  course  of  a  week  parted  with  u  small  rough  re^ldish  stone. 
Prom  that  time  be  continued  perfectly  easy.  lie  still  took  a  couple  of 
teaapoonAiU  of  the  lixivium  each  day,  and  this  he  found  sufficient  to 
Icecp  the  urine  from  furring  the  utensil.* 

The  calculi  in  this  caae  were  nndoubtedly  uric  acid,  a«  may 
be  learut  not  only  from  their  red  color,  but  uUo  from  an  experi- 
ment which  Pr,  Jnrin  inmlc;  he  found  that  they  dis8olve<l  iu 
the  alkaline  ley  and  in  limo-watcr. 
Of  the  ciiHea  collected  in  Prance,  I  will  only  cite  one.  In 
levallicr's  euaay,  ten  vases  of  the  sticcettaful  use  of  the  bicar- 
late  of  Koda  art;  rocor<Ied.  Dr.  Petit  has  contributed  Bome 
half  n  doTien  additional  casci*  illuBtrating  the  efte<:t.*«  of  Vichy 
waters  (which  contain  44  graiua  of  bicarbonate  of  soda  to  the 
pint). 

M.  de  L .  lifty-ope  rears  of  age,  was  sounded  by  Lcroy  d'litiolleB, 

who  found  a  stone  in  the  bladder.  This  be  believed  to  be  not  large,  and 
nuilable  for  crushing.  The  patient,  however,  went  to  Vichy,  and  drank 
the  first  day  seven  or  eight  glasses  of  the  waters.  The  next  day  he  took 
lilleen  glnanes,  and  the  urino,  which  woe  previously  very  aci(l.  became 
cooiilanily  and  slrongiy  alkaline.  In  a  few  days  he  ttjok  twenty-two 
and  twenty-four  glaf«eK  The  nymptDms,  which  were  before  severe,  now 
subsided  more  and  more,  and  af\<-r  at'vfnteen  days  of  treatment  he  voided 
a  smooth  uric  acid  concrt'iion  which  born  evident  traces  of  dissolution. 
From  this  moment  he  continund  wholly  free  from  synintoms,  and  waa 
able  to  take  violent  equestrian  eiercise  without  the  least  mconveoience.* 

The  causes  which  led  to  tlie  discredit  and  linal  abandonment 
of  tlie  alkaline  treatment,  in  spite  of  the  largo  muAt  of  evidence 

The  record  of  lliia  i-mo  U  bound  up  with  Kutty's  OhftKrv«tiim«  ••n  J>Mnna 

;t*t«rhen>'>  Medicinv  Fur  iht  8t<>nv.     Ijomi    1742.     Annibvr  nviA  cami  U  related 

'  by  WhrU,  in  his  E^'ht  i>n  Limfi-wftier,  Edin.,  l7o*J ;  ati.l  «  third,  in  wliicb  the 

'  tiicr«»«riil  rMnlt  i»  vouchi-d  fiw  l>y  h  tH-iit-iimrl*"!  vxniiiiiiution  made  MTenieeii 

vvtn  nfVvrwiinls,  is  i«c<>'dvd  i'l  lb**  PliiIow<phic«l  Tr*i)ttKlions  for  1T45,  by  Dr. 

J'tini;l«. 

*  lit.  Oh.  Petit,  Du  Modi-  d'Actifn  dea  Ruux  MinfimlM  do  Vichy,  p.  273. 


824 


ORATKL   AND   CALODLUS. 


ill  itB  fuvor,  are  now  uasy  to  understand.  The  most  important 
of  these  was  the  erroneous  claim  to  universal  applicability  »ct 
up  for  it  by  it«  advocates  My  experimenl^  prove  uin;quivi>cully 
tliflt  it  is  wliolly  jn>\verl(^!W  in  all  oases  where  the  nriiie  is  nnmio- 
niacal ;  also  in  all  easwi  of  oxalate  of  lime  ealculi,  and  in  every 
variety  of  pliospLiitic  calculi.  No  Leuelit  cuti  be  derived  from 
it  except  in  cases  of  uric  acid  calculi,  and  in  these,  ouly  where 
the  urine  has  not  become  animoniacnl.  The  indiscriminate  atia 
of  the  trcttlinent,  therefore,  could  only  result  in  disappoiniment. 
Furllior,  tlie  treatment  was  carried  out  in  a  vt-ry  Jni^M-rftct  man- 
ner. In  the  earlier  period  (1740),  alkaline  siilwiunces  were^iveii 
in  the  form  of  soap,  calcined  c^&^<shcllri,  lime-water,  or  Holutions 
of  caustic  potash — all  of  them  nauseous  to  the  taste,  apt  to  de- 
range the  stomach,  and  difficult  tu  administer  in  sufficient  doses 
to  prove  efficacious.  In  the  later  period  (1840),  Vichy  waters 
were  chiefly  relied  on.  These  contain  »(nhi,  which,  as  we  have 
seen,  is  an  inferior  solvent  to  porash  ;  and  the  <freat  dilution 
of  the  remedy  in  the  Vichy  waters  must  aenuusly  impair  its 
power. 

My  own  experience  of  the  .alkaline  treatment  in  rcfiical  cflU 
ouli  was  gatht^red  before  soiue  important  jiointswcre  understood, 
which  later  inquiries  have  made  clear  to  me. 

My  jfrttf  caee  was  one  of  uric  acid  calculus,  and  in  every  way  suitablft^ 
for  the  eulvcDt  trcatuieut ;  but  it  was  carried  out  very  imperfectly,  And 
was  not  persevered  in  aufficiently  long  to  effect  i;om|iIelc  diasufution. 
The  patient  was  a  boy,  four  years  of  age,  admitted  into  the  >Iaiiohester 
Infirmary,  December  1, 18.58,  Tlic  urine  was  acid,  but  did  not  denosit  any 
crystalline  Bcdiincot,  He  was  placed  under  the  influence  of  the  tartrate 
of  polAah  ami  soda  i  Kocbolle  salt),  in  the  doses,  at  Hret,  of  twenty  fi;min3, 
and  afterwanls  of  thirty  grains,  dissolved  in  fnim  four  to  tix  ounces  of 
water,  every  two  hours.  The  treatment  wan  coniinued  for  six  weeks. 
The  urine  was  ihercbv  rendered  very  freely  aikittine.  Al  the  end  of  iliis 
period  the  tioimd  still  dis^'lo^ed  the  prejicnce  of  aBtone.niid  the  operation 
4jf  lilhotoiuy  WAS  Hceonlin^ly  perfornie*!  by  Mr.  Southiiin,  with  iterfect 
succest).  Two  valcidi  were  extracted,  wliicli  to)j«?ther  wvi^he'i  only 
tweuly'two  grains ;  ihey  were  composed  cf  pure  uriv  ai.-i<t,  »nd  thvir  tur- 
tocee  were  perfectly  smooth,  and  polished  like  river  pebbles,  wttboub  a 
particle  of  phoepbatic  tncrusLation. 

My  present  experience  enables  me  to  point  out  two  errors  In 
the  plan  of  treatment  followed  in  tliis  case.  In  the  first  place, 
the  quantity  uf  fiui<l  in  which  the  salt  was  dissolved  wus  much 
too  large;  and  in  the  ttecond  place,  the  salt  used  ha<l  tf>o  feeble 
an  alkaliziug  power.  Rochelle  salt,  on  account  of  its  tar^e  pro- 
portion nj  water  of  crystal HKal ion,  has  less  alkalizing  power  by 
more  than  one-third  than  an  equal  weight  of  the  citrate  or 
acetate  of  potash. 
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Kotwith standing  the»«  drawbacks,  it  is  not  possible  but  that 
a  considerable  Hmotuit  of  dissolution  bud  tnkvn  filiico.  The 
urino  was  kept  conatanlty,  tbniigb  feebly,  alkuline  for  six  weeks ; 
th(.>re  was  no  curbonute  of  ituinionia  (Ic'veloptHl  in  it,  and  no 
trace  of  pbotipbati*:  tlcpostt  on  the  utones.  These  arc  eonditionfl 
iu  which,  as  my  exp'Crinientd  prove,  uric  Huid  must  undergo  solu- 
ition.  The  two  calculi  when  extracted]  weighed  only  22  grains; 
and  yet  one  or  both  of  ibeni  must  have  existed  in  the  bladder 
for  a  period  of  three  years,  for  the  symptoms  of  vesical  calcuUia 
hud  bfcn  diBtinctly  noticed  for  ao  long.  Jt  is  scarcely  conceiv- 
able that  those  atones  had  not  attained,  in  this  length  of  time,  a 
greater  magnitude  than  tliey  poesesecd  when  extracted ;  and  it 
seems  not  too  much  to  suppose  that  had  the  tr<^ninicnt,  imper- 
fect though  it  was,  been  perstuvered  in  for  another  week  or  fort- 
night, the  size  of  the  concretions  woulil  have  been  suffi<;ieiitly 
reduced  to  permit  their  escape  spontaneously  by  the  uretlira. 

Mv  aeeond  case  whs  a  boy,  aged  twelve,  an  inniKte  of  the  Manchester 
Children's  Hospital,  under  tlie  charge  of  Dr.  Iturchank  and  Mr.  Smart, 
who  tcindly  permitted  nic  to  direct  the  trentnient.  The  urine  was  acid  ; 
it  eoDtaincd  a  litile  pus,  and  had  nn  iDordioatc  tendency  to  deposit  uric 
acid  cnrstals. 

On  wptembcr  19, 1860,  the  patient  was  directed  to  take  twenty  grains 
of  the  acetate  of  potoah  in  two  ounces  of  water  every  three  hours.  This 
treatnieat  was  continued  for  thirty-lour  days;  the  urine  was  rendered 
thereby  cuntiouuusly  nlkaline.  At  the  end  of  thirty-four  <lays.  the 
Btiioe,  ()eing  still  found  ou  euuudiug.  was  successfully  extracted  ny  Mr. 
Smart. 

The  calculus  weighed  1>^0  grains,  and  its  furni  was  a  flattened  oval ;  it 
was  found  tii  be  composed  of  ullernating  layers  of  uric  acid  and  oxalate 
of  lime;  and  hs  eurhice  presented  a  most  peculiar  apjicarance,  which 
furnished  ao  iutert^sliug  and  irrefragable  priKif  of  the  solvent  action  of 
the  alkalized  urine  on  the  uric  acid  layers  of  the  stone. 

The  nuterniosL  layer  consisted  of  uric  acid,  aud  over  the  lairer  dr- 
cumfi^ren<«  of  the  clone  it  had  a  thii^kiiess  in  its  dt'ejiest  parts  nf  abnut 
a  line  and  a  half;  but  on  the  flHlleiifil  surfaces  the  uric  ticiil  was  dis- 
sijlved  awiiy.an'l  the  Mibjacent  ]ay<?rt)f  oxHiatenf  lime  cropiied  ihnnigb 
it  to  a  considerable  fxtciit.  On  one  sitle  the  exp<uvil  {ifllcii  ut'  oxalate 
was  as  large  as  n  sixpence,  a ii<l  preaented  the  nrdiuary  tulwreulaied 
appearance  and  dark  brown  color  of  a  mulberry  calculus.  On  the 
opposite  side  two  islets  of  oxalate  were  uncovered",  each  abont  the  sine 
or  a  lar^  split-pea.  Surrounding  the  exposed  patrhes  of  nxaUie  were 
found  the  remnants  of  n  thinner,  mnre  superHoinl.nnd  iucomplete  tnyer 
of  oxalate  of  lime.  The  irregular  palche?  of  this  latter  layer  occupte<l 
a  higher  level  than  the  surrounding  snrfaee  of  uric  acid ;  and  here  nod 
there  little  elevations  of  uric  aeid  could  he  seen  surmounted  with  a 
shield  of  oxalate  nf  lime.  These  elevatinns  were  partially  iiudermined ; 
the  uric  acid  had  been  attacked  by  the  sulvent.and  thv  pri>tecting  shipld 
of  oxalate  of  lime  was  in  procew  of  being  thrown  off  by  the  gradual 
melting  of  its  support. 
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The  general  surface  uf  urio  aoid  had  a  characlenstic  trater*v'ora 
Rppearnnce.  There  were  no  niiDUte  niamillalionB  such  ««  usunltv  stud 
the  surface  of  uric  acid  ct.>ncre[ioUB;  but  the  surface  waa  unduiaticg, 
and  ihe  hollows  and  inlervenjog  ridgea  were  perfectly  smooth.  No 
trace  of  pbospbatic  dcpoait  existed  od  any  purtiua  of  the  stoue. 

Complete  solution  of  the  calculus  \vm  not  ^ssible  in  this  case. 
A  conoretioti  coinjH>aed  of  »  unifunii  iiiixluru  of  uric  uciil  and 
oxalate  of  lime,  was  found  to  be  iittnckecl  with  conpidemble 
fucilitj.-,  by  a  solution  of  carboDate  of  poiash.  in  the  pbial ;  und 
the  prceent  Hpi-cinieii  8hoW(^  that  tliln  luid  inconi|dcte  layers  of 
oxalate  of  lime  niny  be  undermincil  and  disinlegraleil  by  alka- 
liztfl  urine;  but  it'  the  stratum  of  oxalate  be  coniptcle,  und 
entirely  invest  the  Htotic,  it  puts  nn  absolute  bar  to  further  sol- 
vent ucrtioii.  This  was  the  case  in  Ibe  iuKtance  btfore  us.  Tbe 
partially  untoveroil  luyerofoxalateof  lime  surrounded  tlie  entire 
stone:  and  as  soon  as  the  dissolution  of  the  superincumbent 
layer  of  uric  acid  }iad  been  completed,  no  further  diminution  of 
aizc  could  have  taken  place. 

Tbe  treatment  was  not  carried  out  in  this  case  as  elHuiently 
as  it  mijjht  have  been.  The  doae  of  the  acetate  fthould  have 
been  nearly  double:  ihia  would  have  considerably  more  than 
doubled  ita  solvent  oftect,  Tim  alkalescence  of  urine  ptxjdueed. 
in  a  boy  of  twelve  by  twenty  graiim  of  (he  acetate  every  three 
hours  is  but  feeble,  and  does  not  approach  the  highest  solvent 
power  capable  of  being  imiiarted  to  the  urlno. 

My  third  caw  was  a  boy  of  six.  admitted  under  my  caro  into  tlie  Man- 
chester Itiflrutary.  on  Jauuarv  ^7,  1802.  Tlic  urine  tva«  acid,  and  ein- 
gularly  free  frmn  \ms,  bliKjd,  and  other  or;;anic  eleinents.  He  was 
ptactMl  under  the  iiiQuence  i*f  citrate  uf  pulat^h — at  (irflt,  in  the  doee  of  ^ 
twuniy  gratne  in  itix  ouiieea  of  water  every  Lwii  hrjurs.  This  wna  epcpdily 
raiseil  to  twcnty-iive  gruias,  and  coiitinuci]  with  great  regutarity  fur  two 
months.  At  the  end  iif  this  pt>rioil  the  duoe  was  raised  to  thirty  grains, 
?iven  two-hourly  in  eix  ounces  of  water,  and  continued  for  a  month 
longer.  \t  the  end  of  the  third  month  the  stone  was  still  felt  on  sound- 
ing. The  patient  was  then  transferred  to  the  care  of  my  colleague, 
Mr.  Bontham,  who  successfully  extracted  the  stone  by  the  lateral  opera- 
tion. It  proved  to  be  a  line  specimen  of  mulberry  calculus,  excessively 
rou^'h  on  the  surface,  and  nut  bearing  the  slightest  traces  of  dittolutJoa. 
Not  a  particle  of  phosphate  existed  on  its  surface.  When  sawn  acrea 
ft  nucleus  (if  uric  acid  was  displayed.  The  outer  crust  of  oxalate  olj 
lime  was  about  a  line  and  a  quarter  thick. 

The  solvent  treatment  was  carried  out  with  undoubted  effi- 
ciency in  this  case,  for  the  space  of  three  months;  but,  of  coiirae, 
wholly  in  vain,  owing  to  tlie  impenetrable  laver  of  oxalate  of 
lime  with  which  the  i?tone  was  invested.  The  only  defects 
vrhich  my  later  experiments  enable  me  to  point  out. "were  the 


MEDICAL   TKEATXEyT. 


»27 


jiiitneccasarily  lor^je  anintint  of  liquid  adininiBterL-d  and  the  un- 
llii:;cc>'«urilv  Ir^jtiuut  reputtlion  <>i'  tbo  dose.  It  tlie  same  doe^ 
[liiid  tic't^i)  |!;)vo»  ill  halt'  tlio  qiuintitv  of  water,  nrid  repeated 
*ever,v  third  hour,  nu  t:quul  vtl'ect  uii  itiu  uriiiu  wuuld  huve  been 
{ii-oductid. 

Theae  threo  observntions  permit  a  deduction  of  great  ini- 
iportttnce  to  be  drawn  from  thcni,  namely, Ma/a  wn/inuufM/j/a/Avi- 
tliiie  stain  of  the  urine  docs  not  determine  any  precipitation  0/  the  eftrthy 
phosphate  tfii  the  stone,  so  long  as  the  urine  is  free  from  ammoniai'at 

imatimi  on  the  Cases  in  whirh  ihe  SolitiU  JVeafment  «, 
^ond  is  not.  AppUcftble.     The  lirst  and  motst  gviiv>nd  liitiitalion  ie: 
A.   The  Sofcent  'frtatiuad  is  Imipplimbk  to  ait  Oists  in  which  the 
Urine  is  Alkaline.     The  \o»»  of  the  acid  reaction  of  the  urine  in 
[cak-tdouB  case.",  in  due,  in  the  ovurwhelmiiig  majority  of  cosee, 
'to  iiiiininniacal  dcconifuisition  from  vesical  catarrh.     This  state 
of  the  uriiie  determines  Ihe  preeif'itation  of  a  phosphatic  crust 
^^  on  the  surface  of  the  stone,  and  withdraws  it  completely  from 
^■thc  inHucncc  of  alkaline  solvents. 

^1  B.  When  the  urine  is  acid,  the  case  may  l>e  regarded  as  print& 
^gjdeie  suitalile  to  the  solvent  treatment;  but  ihtre  are  still  tinmo- 
~  roiis  limitations  which  reduce  the  cases  really  suitable  within  a 
^^muL-h  narrower  compass. 

^B     ((I)  ill  the  tiret  place,  ail  those  cases  are  exetudefl  in  which  it  is 

^■jtrtoi/'/i  or  strongly  suspected  that  the  stone  is  composed  of  oxalate  qf  lime, 

^P'rhis   iH   Ronu^times   a!iv<Ttaincd   frr)ni  the  patient   having  pre- 

^^  viouely  voided  conuix'tions  of  oxalate  of  lime;    sometimes  the 

chanicler  of  the  urine  yields  iiidicatiotiti  of  the  nature  of  the 

stone;  if  it  deposit  on  cooling  an  abundant  sediment  of  oeta- 

^hedra,  or  dunib-belle,  tlie  strong  inference  is  that  the  stone  w 

Hfomposed  wholly  or  in  part  of  oxalate  of  lime. 

^B     {h)  When  tlic  examination  of  the  urine  and  the  previous  hia- 

^Ptory  of  thi'  palieni  give  ho  indication  of  the.  nature  of  the  .i/onx,  we 

^  fire  left  in  doubt  (supjMising  the  urine  lo  bt  aeidi  whether  the 

caluutut*  is  compoHctl  ol'  uxalutu  of  Itinc  or  uri<'  ucid,  or  of  alter> 

nating  layers  of  these  two  substances.     There  are  no  data  at 

hand  to  form  an  opinion  as  to  the  probabilities  here  involved. 

Diftbrcnt  countries,  and   even    diftbrent  districts  of  the   same 

^K<:oiintrr,  show  considerable  diversities  in  the  relative  proportion 

^■of  uric  acid  and  mulberry  calculi.     Uenal  calculi  aUo  Oilfer 

^V     I  Tvn  >'«nn  ago  I  wm  cuitiulwd  br  »  ((catlcmnii,  nged  07,  who,  on  foundlnd*, 
hv  raytlt  ond  a  qiIWi^io,  wm  found  lo  be  julf^rliig  rmni  itnne  In  the  bUdtler. 
Thu  uriiip  wxi  I<>h<]«(1  will)  um  ncid  cry'lHlx.      H»  wax  put  on  »  full  c'unn  uf  th« 
['bk'arbonnt^  of  [>otii#h  fom  p^rind  of  ni>*rlv  (ix  nionihu.     Tlie  •yniptom*  itowly 
ii))(«ii)nl  -  no  otiiiHt  waa  vnidt'i),  hut  tbA  |>»lii-!it  liuo  liiii-n  miiniiii'il,  hikJ  ti  nuw 
lanarr,  1978)  pvrfoclly  frvo  from  ij-miXvini  of  «tvn»  or  of  tny  irrilalion  kImuI 
"ididtr. 


328 


GRAVBL    ASl)    CALCULUS. 


essoutiiilly  in  regard  to  thift  point  from  vesical  calculi.  Tho 
tbi'mer  nre  generally  coni[io>ted  of  a  Ritij^lo  ttubittance ;  and  in 
alwut  Jive-sixtb^  of  tbu  cusva  tliitt  itv  uric  ucid.  Tliu  laUcr,  if 
tiiey  have  sojourned  any  considerable  lime  in  the  IthuUk'r,  are 
frequently  compoaed  ot  two  or  mor«  substances  arrungcd  in 
alternate  luyera. 

In  cases  of  rertal  calculi  the  patient  should  evidently  have  the 
bonotit  of  tlie  doubt.  No  other  treatment  than  that  by  alkaline 
dolvents  18  open  to  the  ehoice  of  the  ]>ractitioner;  and  if  the  cal- 
euti  should  t>e  coiii[iosied  of  oxahite  of  liiiie,  the  atkaline  treat- 
tneiit  will  not  aggravate,  if  it  do  not  aineliurute,  the  stale  of  the 
patient. 

In  ca«cB  of  vtsicai  mlcttli  the  question  stands  dilfereutly.  The 
solvent  treatment  comes  here  into  competition  wiih  the  iiieclutn- 
ical  methods  of  lithotomy  and  lithotrity,  which  long  experience 
have  stamped  with  KUocoi«.  It  iit  no  longer  a  question  of  the 
mere  posaibiHty  of  removing  a  caknlun  by  means  of  Bolventa, 
but  of  doing  it  with  Letit'  rit^k  than  by  lithotomy  or  Htlmtrity. 

Future  experience  can  iilone  deciiie,  whether  it  is  Wlter  iti 
cases  of  this  class  (where  the  nature  of  the  stone  i»  quite  uncer- 
-tain),  to  consign  them  at  once  to  the  operating  table,  or  to  give 
a  preliminary  trial  to  the  solvent  treatment.  It  would  appear 
front  the  caries  reporte<I  In  the  preceding  pages,  that  )>atient8 
who  have  inuiergoiie  .hui-Ii  a  trial  may  be  afterwards  tniiisferred 
to  the  surgeon  with  undiminislied  chances  of  a  succcsflul  opera- 
tion. Probably  the  most  advantageous  course  to  follow,  if  the 
stone  l>e  a  small  one,  would  be,  to  try  the  solvent  treatment  for 
a  limited  period — for  six  weeks  or  two  months — an<l,  if  unsuc- 
cessful at  the  end  of  that  lime,  to  proceed  without  fui-ther  delay 
to  opemtion. 

(c)  Wfim  the  stotte  is  knotcn  to  ht;  «  Irrrffe  one^  the  solvent  treat- 
ment should  not  be  attempted.  The  presence  of  a  large  stone 
in  the  bladder  ia  itself  a  perpetual  source  of  danger;  and  the 
larger  the  stone,  the  greater  the  probability  that  it  contains  one 
or  more  layers  of  oxalate  of  lime,  wliich  will  resist  the  solvent. 
The  length  of  time  which  a  stone  above  the  weight  of  an  ounca 
would  require  for  dissolution,  also  detracts  greatly  from  the 
advantages  of  the  solvent  treatment,  aa  compared  with  the 
swifler.  though  less  safe  method  of  lithotomy. 

((/)  The  eases  of  vesicnl  calculi  iMtW*  art  es/tteialli/  suilahUfor 
the  solfoif  treatmeuf,  are  ihose  iit  which  it  tJ*  htoicn  i/r  slrvtiff^y  tus- 
peeled  that  the  roii'Tftion  niusisfii  of  uric  itcitl,  ami  hi/s  not  ifct  tillninat 
*Vti/  gretif  size.  It  not  nnfreqiiently  comes  to  pai».«  that  ati  indi- 
vidual who  ban  previously,  at  divers  times,  spontaneously  V4)ided 
small  uric  aei<l  calculi,  becomes  afterwards  (ho  subject  of  vesical 
caleulns.  If  such  a  caHc  come  under  treatment  soon  after  the 
first  appearance  of  symptoms  of  stone  in  the  bladder,  it  is  ouii 
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peculiarly  promising  for  tlie  solvent  treatment.  The  stone  is 
pure  to  l«i>  small,  mnl  it  i»  ulnio«t  ccrtuin  tu  bu  wliully  L-utnput^ud 
of  uric  ticicl.  A  (iissolution  of  twenty  or  tliirry  jrriiins  would 
re<IuL-e  tlie  -stone  suffiL-iently  to  unable  it  to  triivci-sv  tlie  uretlira. 
A  more  riitionul,  safe,  unil  ueriuiu  plan  of  treatment  is  Bcarccly 
conceivuble  in  any  diitcase. 

(<)  It  is  j>robabl«  that  the  solvent  treatment  judieiously  car- 
ried out.  will  prove  a  uHt-ful  adjunct  to  lUholriti/.  [t  in,  however, 
eMvntial  to  its  employment  ibut  no  vesical  eatarib,  witli  aiumO' 
ninoal  deeonipoeitioti  of  tlie  urine,  ensue  after  the  operation.  If 
the  urine  mauitiiin  its  acidity  nt^cr  the  Btnne  if  crushed,  and  if 
the  frogmentB  discharged  prove  to  be  uric  acid,  then  the  solvent 
tronlmeiit  might  he  expected  to  act  Qdvautageously  by  obviating 
the  iiicouvenieuce  and  danger  of  repeated  sittings, 

Til  giim  up  in  the  ntfirmalive  :  tlie  solvent  treatment  h  only 
applicable  iri  ihnse  cases  of  vesical  calculi  in  which  fhr  urine  is 
acid;  Ihf  stvne  nol  ^"rgf;  its  composilian  kiiou:n  to  be  uric  acid  or 
slrougin  stisjiet!{e<l  to  /«  atieh. 

9.  Rules  f^r  GtrrifUtg  o>U  (he  Solvent  lyeaimoit.    The  action  of 
*fllkuHzed  nrine  is  essentially  stow:  quick  solution,  by  any  man- 
ner of  applying  it,  is  iniiMissihle.     To  make  up  fur  this  <lefeet, 
its  operation  mii^t  be  contitiuoue  atui  iuces»aiit.     To  rest  con- 
tent with  alkalizitig  the  urine  for  a  fnw  hours  each  day,  i»  not 
''  only  to  reduce  the  solvent  cdeet  to  un  insignitieant  tiuantity,  but, 
eometiuies  at  least,  to  nullity  it  altogetiicr.    1  have  known  urine 
jkept  continuously  alkaline  hy  acetate  of  potash  tor  many  snc- 
cossive  days,  recover  its  acidity  and  duposit  uric  acid  within  a 
few  hours  of  the  latest  dose.     It  is  also  of  great  importance  not 
[only  to  keep  the  urine  continuously  alkaline, ''wMo /f<7»  lYd/An- 
[iirie  to   a  rrrUiin  degree.     The  experiments  described  at  p.  318 
[prove  thflt  solutions  with  an  alkalescence  below  three  grains  of 
•  carbonate  of  potash  to  the  pint,  have  scarcely  a  greater  eflect  on 
uric  acid  calculi  than  simple  wtiter.     A  feebly  alkalized  urine 
M  so  slowly,  that  (in  cases  of  vesical  calculi)  the  delay  incurred 
[connterbahiiiccH  the  safety  of  the  treatment  as  compared  with 
[mechanical  means,  and  robs  it  of  the  preference  which  it  might 
[otherwise  deserve. 

To  seeui'c  a  continuous  alkalescence,  the  dose  ahoold  ho  re- 

Ec-aicd  nt  intervals  of  nol  less  than  three  hours,  and  ii  .ohould 
c  given  with  rigorous  regularity  during  the  waking  houitt.  A 
lose  should  be  taken  the  la^t  thing  hefure  retiring  tu  rest,  and 
mother  in  the  course  of  the  night.  Of  course,  a  ]mtieiit  should 
lot  bo  disturbed  from  sleep  in  order  to  lake  a  drwoof  medicine; 
)ut  patients  with  vesical  calculi,  scarcely  ever  are  able  to  pasa 
'ihe  night,  without  awaking  spontaneously  once  or  more  to 
empty  the  bladder. 

The  bei«t  ^alts  fur  iulmiDistnilioD  uru  the  acetate  aud  citrate  of 
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potash.  Of  the  tbrmer,  the  (logo  for  iiii  ailult  rIiouIcI  be  from 
40  to  60jtcrainoi  dissolved  in  3  or  4  ounces  oi' water:  for  children, 
Iho  dose  »houIil  riiiige  from  "20  t<i  30  grains.  The  uitmte  (anhy- 
drous) hiw  nearly  the  same  alkalizing  power  as  the  acutaie.  The 
citrate  uf  iMitash  of  tlie  sliops  is  of  uncertain  strength,  and  oiYeu 
exut^ediii^ly  iiu|mre.  The  best  plan  is  lo  prepare  the  solution 
directly  trom  the  cryatallized  bicarbonate  of  potash  and  crystal- 
lized citric  acid.  The  bicarbonate,  when  saturated  with  citric 
acid,  IbrniB  almost  exactly  its  own  weight  of  uniiydroua  citrate; 
so  that  when  40  griiiuft  of  bicarbonate  of  potaxh  are  ^attirnted 
with  the  pro]ior  tpmutity  of  citric  acid,  there  retmlt  40  grains  of 
citrate  of  i)otii«th. 

The  following  prescriptiou  vieMs  a  solution  containing  one 
draeltni  of  the  citrate  in  each  fluid-ounce: 


B — Potu*.  bicarb. 
Acid,  citric.  , 
Aqua 


The  dose  of  such  a  solution  for  an  rnlalt,  is  6  or  8  Quid- 
drHchni^  mixed  with  3  or  4  ounces  of  water;  and  for  children, 
8  to  (j  duid-drachni!«  diluted  in  the  ^ame  ])roportion. 

In  conducting  tlie  rrcatnieiit,  it  is  cBBontial  that  the  freshly 
voided  urine  should  he  frequently  examined.  If  at  any  time  il 
shows  signs  of  umnioniacal  decomposition  the  treatment  should 
be  suspended.  The  adreril  of  this  state  is  indicated  by  the 
oilenBive  animoniacnl  smelt  of  the  urine  and  the  increase  of  pus 
and  flaky  matter  in  if.  As  long  as  the  urine  continues  sweet 
icficii  roi/ittl,  no  fear  need  be  entertained  of  the  deposition  of  the 
mixed  i>hoi4phalC8  on  the  surface  of  the  i^tono. 

ID.  Thr  iihjections  urged  against  the  alkaline  treatment  have 
been  chiefly' three: 

in)  It  has  been  alleged,  that  by  rendering  the  urine  alkaline, 
there  is  danger  of  the  precipitation  of  the  phosphates  on  the  sur- 
face nf  the  stone.  The  faots  advanced  in  the  preceding  pages 
dispose  of  this  objection  completely.  If  there  he  aitimoniacal 
dcoi>mpoKition  of  the  urine,  the  phoi«phate«  are  deposited  whethor 
alkaline  medicines  be  given  or  not,  and  the  concretion  goes  on 
increasing;  but  if  the  urine  be  alkaline  *olely  from  fixed  alkali. 
not  a  particle  of  phnspiuitic  depo.sit  takes  place.' 

(i)  It  has  been  said  that  the  natural  reaction  of  the  urine  is 
acid;  and  therefore,  thai  Uy  render  it  alkaline  is  to  introduce  an 
nnnatural  state,  which  cannot  fail  to  act  dolctcriously  on  the 

>  A  wnnt  »r  kmiwIcHe*  ft  tli<>  ««MiiittHl  ilitT^rencA  Ix-lwren  tiriiM  nllnllnft  from 
HimI  Blkiill  and  urinv  jilknliiK!  fr<m  t'orWriolv  of  iin«rifiniii,  ninr,  Ilka  ■  Uinad  OC 
«rrr>r,  lliroiigh  ttte  «labAntt«  ftreuincnt  of  Civinle,  in  hu  chu[>lcr  i)n  the  "  IMno- 
lutinn  uf  tlM  84on«."  Set  chttp.  iv.  of  hi*  work,  Du  Tr>i|pm«ul  MMica]  da  k 
Fiom. 
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f^envral  licaltb.    In  a  rilatv  of  tasting  tlio  natural  ui-inc  w  doul>t^ 
em  alvvavA  arid ;  l>iii  ilit<  rcfitian-)icH  of  ]>r.  Hitnt'e  Jniies,  tully 
confirriieu  by  my  'Hvh  (str  p.  77),  fibfiw  that  llic  urine  is  (lormally 

|ulktilitit!  (from  iixt-d  iilkali)  t'ur  sevi'rul  lioiirs  daily,  alKT  tnenlB, 
In  many,  it  not  all  henltliy  perHons.  So  that  the  maintenance 
of  an  alkaline  reaction  ol'  the  urine  by  lixed  alkali  i^  by  no 
nieaiiH  go  unnatural  a  Mate  as  eome  have  HUppoM>d. 

(r)  Alkaline  F«iih(4tani-i^?>,  it  i^  urged.  iiii])air  dig«i«iion.  This 
objoeiion  wan  valid  ngiiinet  the  rud«r  nielliodb  ot"  alkalizing  the 
urine  fnrnierl^' cmployt-il.  But  tht;  iicctatcft  and  titrates  nave 
no  such  t'tle<:t.  Tl<e  inlruductioii  of  tbeue  ealtts  land  (hu  hiL'ar- 
bunate)  iu  n-eent  liineB  tor  tlje  treatment  of  articular  rhuuina- 
tism.has  afibrded  an  immense  field  for  watrhing  their  effects. 
Indeed,  the  solvent  treatment  here  reconimeiided  is  identieal 
with  the  alkaline  tm-thnd  of  treating  rhcunuitism,  except  that 
the  dube  is  adniiniritured  iu  a  somuwhal  more  dilute  form,     Iu 

I  the  la«t  twenty  years  1  liave  employed  the  hiearboiiate,  the 
acetate,  and  the  citrate  of  potash,  both  in  private  and  public 
practice,  iu  duseti  of  four,  six,  and  eight  draclims  in  the  twenty- 
four  bour«.  in  a  very  large  number  of  cases.  The  majority  were 
cases  of  articular  rheumattgni;  the  remainder  embraced  a  variety 
of  slighter  and  more  severe  disorders- — skin  diseases,  cniphy- 

tBema.  dial>etes,  acute  Bright's  disease,  etc.  The  urine  was  kept 
continuuuBlv  alkaline  for  periods  varying  from  a  fortnight  to 
three  mont]^l8,  and  in  no  instance  were  deleterious  effects  ob- 
served. In  one  patient  witli  pulmonary  emphysema,  the  urine 
was  kept  uninterruptedly  alkaline  for  fourteen  weeks,  with 
marked  improvement  of  the  getieral  hcallli  and  steady  increase 
of  weight.      In  short,  the  acetate  and  citrate  of  prjtash  have 

•  appeared  to  me  about  as  harmless  as  bo  much  sugar. 
The  evidence  of  tlie  Rev.  W.  ^'e^lon  Uarcourt  on  this  point 
is  worth  quoting,    lie  was  for  Miveral  years  the  subject  of  stone 
in  the  bhidder;    but,  owing  to  bis  great  age,  and  the  slight 
Hinconvenicnee  be  suffered.  o])erativc  pr(>ce<inrcs  were  not  eon- 
Hsidered  desirable.     On  the  suggeation  of  Mr.  Spencer  Wells  and 
Hmyself,  he  resolved  to  try  the  alkaline  treatment,  more  with  the 
^purpose  of  keeping  the  growth  of  the  Blone  in  cheek,  than  with 
the  liope  of  removing  it  altogether.      Mr.  ITareourt  has  pub- 
lishetl  an   iiitercKling  aecoiinl  of  his  ease,  whieb  be  matle  the 
fluhject  of  a  chemical  study.     I  have  alreatly  qnoled  bis  im- 
B^roved  method  of  estimating  the  amount  of  uric  acid  in  the 
"urine  {see  p.  90).     Speaking  of  the  effect  of  The  alkaline  treat- 
ment on  himBclf,  he  sava: 

"  My  experience  of  the  efi'ectfi  of  i-itrate  of  [lotnt-h,  not  exceed- 
ing SOO  grains  taken  in  24  hours,  and  producing  nn  alkalinity 
b«<^uatizing  from  "20  to  25  grains  of  carl>onutc  of  potash  (per  pint), 
Icoutiuueu  during  three  nioiillis,  bus  convinced  me  that  no  sen- 
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Bible  disadvantage  to  health  need  be  feared  from  such  a  course; 
and  thia  ia  the  experience  of  a  man  eighty  years  of  age,  who  has 
been  for  some  years  an  invalid.  Neither  during  nor  since  the 
treatment  has  any  irritation  of  the  bladder  been  felt,  and  the 
urine  has  been  for  many  months  perfectly  clear;  it  was  never 
ammoniaeal  or  albuminous.'" 


On  the  Sotcent  Trealwent  of  Uric  Aeid  Calculi  by  Injections 
into  the  Bladder. 

It  has  been  conceived  that  considerable  advantage  would  be 
gained,  in  cases  of  vesical  calculi,  by  injecting  the  solvent  directly 
into  the  bladder,  in  a  continuous  stream,  by  means  of  a  double- 
current  catheter.  The  advantages  chiefly  counted  on  were : 
the  use  of  stronger  solutions,  and  the  employment  of  a  greater 
mass  of  the  solvent.  In  the  case  of  uric  acid  calculi,  numerous 
experiments  undertaken  by  myself  show  clearly  that  these  ad- 
vantages are  illusory. 

The  mode  of  proceeding  which  I  adopted,  was  to  place  a 
section  of  a  uric  aeid  stone  in  a  ten-ounce  phial,  and  to  pass 
over  it  at  blood  heat,  a  current  of  the  solvent  as  large  as  the 
capacity  of  the  urethra  might  be  supposed  to  permit.  The 
current  was  kept  up  for  two  or  three  hours  continuously. 

From  experiments  already  recorded  at  p.  318,  the  maximum 
solvent  power  of  the  carbonated  alkalies  is  ascertained  to  lie  in 
solutions  containing  about  50  grains  to  the  pint.  A  solution  of 
carbonate  of  potash  of  this  strength  was  passed  over  a  fragment 
of  uric  acid  weighing  57  grains,  at  the  rate  of  forty-two  pints 
per  hour,  for  a  period  of  three  liours.  The  result  was  a  disso- 
lution at  the  rate  of  two  grains  per  hour.  This  result,  insig- 
nificant as  it  is,  could  probably  not  be  approached  in  the  living 
bladder  on  account  of  the  meclianical  difficulties  to  be  overcome. 

Solutions  of  tlie  following  substances  were  also  tried  in  a  simi- 
lar manner,  namely,  borax,  borax  with  liquor  sodce,  double  borate  of 
potash  and  aoda,  common  phosphate  of  soda,  basic  phosphate  of  soda, 
and  potash  soap ;  l)ut  tlieir  solvent  etfects  did  not  reach  beyond 
a  loss  of  weight  of  one  or  two  grains  in  the  hour. 

Limc-tv'iler  in  a  continuous  current,  at  the  rate  of  30  pints  per 
hour,  dissolved  a  fi'iigment  weigliing  80  grains,  at  the  speed  of 
one  and  a  lialf  grain  i)cr  hour. 

Seeing  tlie  very  small  results  thus  obtained,  I  proceeded  to 
try  tlie  niastir  nlhdics,  which  are  the  most  powerl'ul  known  sol- 
vents of  uric  acid,  liut  solutions,  such  as  could  be  borne  by 
the  living  bladiler,  of  liquor  jiotassie  and  liquor  sodse  (60  and 
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130  raininiR  to  tlie  pint),  did  iioi  dissolves  more  than  about  two 
gruiiiti  por  hour. 

The  «:eneral  eoiichision  fi-otn  tliewe  ex|iC'ritiieiil«'  is,  that  under 
the  most  fuvoruble  contiitioiiB,  and  with  the  most  fttbctivo  boI- 
vents  capable  of  bciii^  borne  hy  the  Uvinp  bladder,  no  greater 
dissolution  than  one  or  two  jrrains  per  hour  can  be  accomplished 
in  the  case  of  iirie  &v\(\  ealcull.  In  actual  practice  the  cun- 
ditioriR  would  ncfc-'^arily  he  mu<;Ii  loss  favorable  than  in  an 
experiment  performed  iu  the  laboratory-.  A  little eonaideratiou 
is  sLiiBciunt  to  kIiow  that  tbe^e  restiUs  hold  out  no  prospect  of 


iiuy  useful  pmctieal  applii-ation, 

SOLVBXT  Tl 


_'r)!atment  or  CysTiifK  Calculi.— Ovstiue  is  soluble 

both  iu  the  L-arboniited  of  the  tixe<]  alkalies  ami  in  the  niiiiera) 
sx\tU.  It  may  tberefoi-e  be  attacked,  when  existing  a^  a  culculu(» 
in  the  bladder,  eitlior  by  alkalizing  the  urine,  as  in  tliu  Rolvent 
treatment  of  uric  acid,  or  by  injecting  acid  aohitions  into  the 
bladder. 

Two  expoririienta  were  performed  with  a  view  of  testing  the 

lubility  of  a  cystine  calculus  in  a  solution  of  carbonate  of 
potash  containing  -10  grains  to  the  pint.  The  mean  result,  with 
a  daily  How  uf  tliree  and  six  pints,  showe<l  a  rate  of  dissolution 
equiii  to  20  per  cent,  of  the  weight  of  the  stoue  in  twenty-four 
hours. 

I  have  recently  (1888)  bad  an  opportunity  of  testing  clinically 
the  solvent  power  of  alkaline  remedies  in  a  t-ase  of  cystine  cal- 
culns.  The  re^^nlts  were  wholly  disappointing.  So  impression 
whatever  was  made  on  the  concretion — although  (he  treatment 
was  carried  oiit  resolutely  for  several  months.  And  1  was  sur- 
prised to  find  that  the  patient's  urine,  even  when  rendei-cd  fully 
alkaline  by  the  administration  of  citrate  or  bicarbonate  of  ]iot- 
asli,  still  eofitained  erysiala  of  cystine  floating  in  it.  This  indi- 
cated not  only  that  the  treiitnient  wai  not  exercising  any  solvent 
action  on  the  coiicrutiun.  but  thai  the  conditions  for  its  growth 
and  enlargement  still  |H?rsisted  in  spite  of  the  alkaline  rfadion 
of  the  urine.  I  attributed  this  failure  to  the  concurrent  jrresenco 
in  the  urine  of  carbonate  of  ammonia.  For  the  carbonate  of 
ammonia,  unlike  the  carbonates  of  potash  and  soda,  docs  not 
liirtsolvc  cystine — on  the  contrary  it  iirecipitates  it  fri>ni  its  alka- 
line solutions.  The  stone  was  a  very  large  one.  and  it  subge- 
quentlv  was  removed  by  8ir  Henry  Thompson  by  the  suprapubic 
operation — and  the  ^wlienl  made  an  excellent  recovery. 

jioLVKVT  Trkatmest  of  OxAi-MK  OF  LiMR  Cai.ci;i,i. — In  the 
caee  reported  at  p.  32f>,  alkalized  urine  tioweil  over  the  surface 
of  a  mulberry  calculus  for  three  months  without  producing  the 


•    Tlie  e«|i(>rimeiit»  lierp  refrrn-d  to  n'o  more  ftillT  desoritMcl  in  tll«  ftutlior's 
pa|>er  in  llie  Mcilico-ChirurKiciil  TranMvtiont  for  1^C&. 
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^v>w  (if  ftolntinii.  I  also  touiid  that  a  Botution  of  car- 
,>4  ^wMiuli,  containing*  40  grains  to  the  pint,  pas^icd  o%'er 
%  VMRtM^/  aik-uluH  at  the  rule  ut'  e'lx  and  eight  pints  in  the 
MWWy  ft"'iir  huurs,  )in(l  not  the  8tight4;st  solvent  effect. 

IVti^r  rt«u)ls,  it  was  conceived,  tuiji^ht  l>c  obtained  by  u  sola- 
tfrk^M  \A'  dilute  nitric  Held  (which  is  the  best  aolvont  of  i>xnlatc  of 
U(i)«^)«  oniployod  so  as  to  imllftte  injections  into  th<!  bladder.  A 
«kdiition.  containing  120  minima  of  the  conccntratud  aeid  to  the 
uiut,  wtLS  pii8sc:d  over  a  niult)ern'  cnlculu»  weighing  53  grains, 
«t  the  rate  of  24  [linls  per  hour;  and  yet  only  half  a  grain  was 
dittttolvud  ill  an  hour.  Wu  may  coiieludB,  from  thet^e  experi- 
niunls,  that  oxalatt;  nf  lime  calciiH  are  unaHsnilablc  by  solvents 
applied  in  aiiv  known  method. 

Soi.VKST  'I're.itsibkt  OF  l*uosi'UATic  Calcoli. —  Phosphatic 
calculi  were  found  quite  unimpressible^  a«  might  have  b«eii 
expected,  to  solutions  of  carhonato  of  imtat^h.  Far  more  promis- 
ing results  were  (>btainc<l  hv  dilute  nitric  acid,  used  so  as  to 
imitate  injecttona  into  the  bladder.  A  tiolution  c-untaining  60 
minims  nf  the  commercial  add  to  the  pint,  was  paused  at  blood- 
heat  over  a  pliospbalic  atone  weighing  153  grains,  at  the  rate  of 
36  pints  pur  hour.  The  loss  of  weight  whicii  followed  amounted 
to  il  graiiiH  ]>i;r  hour.  A  modification  of  this  proceeding  ^vas 
successfully  employed,  as  is  well  known,  by  Sir  B.  BrodiL*,  hi 
actual  practice.  My  eollcngiic,  Mr.  Soullmrn,  ha.«  also  tried  the 
same  method,  and  with  the  best  results.  A  wtonu  had  been 
repeatedly  crushed  with  the  lithotrite:  but  Iresb  p}iot«phatic 
concretions  formed  in  the  bladder  as  fast  as  the  old  ones  were 
broken  up :  and  it  was  found  impossible  completely  to  clear  tiie 
bladder.  In  this  ditHculty  an  injection,  containing  two  drai-hnm 
of  dilute  nitric  acid  to  a  pint  of  water,  was  practised  every  day 
or  every  second  day.  In  the  course  of  a  ^urt  time  the  old 
fragments  were  completely  ditwojvod,  and  the  formation  of  new 
ones  prevented.  Ttiis  method  is  evidently  capable  of  wider 
Application  than  is  now  made  of  it  by  surgeons. 


CHAPTKK   lY. 


CnyU>U8  UHINli 

Tnic  diflordor  named  by  Prout  uliyluuK  ai'ine,  i»  nmiiily  u  <))&- 
feaite  oFtrojiii'al  climates.  It  pruvaila  endomic'ally  in  tlie  Mnuri- 
tiuB,  Isle  of  Buurboii,  "West  Inilie*,  the  Brazils,  and  India.  The 
nuijoritv  of  tho  ctUyoe,  met  with  unioni;;  EuropontiB  are  found 
among  sailors,  merchants,  ('oloiiisrs,  and  othera  who  have  passed 
a  portion  of  their  lives  in  one  of  the  ahove-named  countries. 

In  this  disorder  the  urine  id  usually  white  and  opaque,  like 

Qiitk :  sometimoe  it  has  a  fftint  rose  tint,  from  a  slight  admixture 

Lof  blood;  and  sometimes  it  is  mixed  with  blood  in  clots. 

'     On  standinff  awhile,  it  seta  spontiiiieoiisly  into  a  Irembliiig 

voagulum,  which  aller  a  time  redissolves,  and  brealcH  uji  into 

flaky  clots.      Not   unfrenuently   this   coagulation    takes   place 

within  the  bladder,  and  occasions  serious  pain  and  difficulty  in 

micturition.     The  milky  apneurancc  of  chylous  urine  is  due  to 

[the  presence  of  a  tiuely  divided  fatty  or  oily  niutter.     This  ia 

{thrown  up  as  a  creamy  layer  aller  t)ie  urine  has  stood  some 

[hours.     When  chylous  urine  is  aj|fiiaic-<I  with  ether,  the  fat  is 

^diasolved,  and  the  secretion  assumes  the  transparency  and  color 

iof  healthy  urine.    The  ethereal  extmct  yields,  on  evaporation,  a 

quantity  of  yellowish,  solid  or  oily  un crystal! izahle  fat,  resembl* 

iiig  that  which  u  found  in  the  blood.     Chvlous  urine  is  iiivari- 

iihly  coagulated  by  heat  and  nitric  acid.    These  united  reactions 

indicate  the  presence  of  Hhrine.  fat,  and  albumen.     Cftaeiue, 

though  specially  looked  for  by  many  observers,  has  never  heed 

authentically  found  in  chylous  urine;  nor  is  sugar  usually  found 

therein.'    The  oitlinar^'  inijrcdienl*  of  healthy  urine  are  present 

[ia  their  usual  proportion,  unless  there  is  some  !jU|)eradded  dia- 

ae.      The   specific   gravity  is   generally   below  the   average. 

f"W'hen   examined    microscopically,  uhylous    urine    is   found  to 

contain  a  variable  number  of  granular  nucleated  corpuscles,  like 

Ibose  of  muctia  or  chyle;  and  generally,  but  not  always,  red 

llilood  disks.     The  fatty  mutter  almcst  invariably  occurs  in  the 

'  tbrm  of  excessively  minute  granules  (reaembling  the  molecular 

i>aise  of  the  chyle),  which  are  not  resolvable  into  visible  globules 

'  Dr.  Biiberttaon  i>b«enea  glycMiirln  und  polvtinn  in  oonncctloo  wiib  cli^lurta. 
Fin  thin  CMW  Ihr  viiCB'' p«r>i»tvd  nfler  tlio  futtjr  umlter*  liftd  diKipprarcd  from  tlie 
'nriBC.  Tel  il  »■»»  iiol  increlv  ii  rm*  p.r  U'e  fuUy  uriiie  wliicli  U  ovca^ionn] ly  o^^. 
[)«Tvcid  it)  dtiibct^e,  f^^r  thp  urlnt*  t'oagulnlpd  ii])«nlaneauslv  (h"  L»>c«I,  1880,  i.  p. 
1  1TI|.  Mr,  Mori»(>n  at">  has  dfun  itcd  ii  •*■»«  in  ithicli  iueit  tra*  pmvnt,  and 
fulH-ratb«  Alt  o>iild  bcubiained  in  orjstftllinv  fvtm.      (Palfi.   Trnnt.,  «ul.  xxii. 

8B4.) 
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under  the  highest  powers  of  the  microscope.  Occasionally, 
however,  visible  fat  globules  are  found,  as  in  the  case  recorded 
by  Dr.  "Waters.  Casts  of  the  uriniferous  tubes  have  never  been 
found,  though  specially  searched  for  by  Beuce  Jones,  Waters, 
Isaacs,  Begbie,  and  myself. 

Sometimes  the  urine  is  not  chylous,  but  lymphous:  that  is,  it 
contains  albumen,  and  coagulates  spontaneously,  but  the  fat  is 
absent,  together  with  the  opaque  milky  appearance  which  de- 
pends thereon.  The  coagulum  in  lymphous  urine  resembles 
calfs-foot  or  currant  jelly.' 

In  this  curious  disorder  the  urine  resembles  in  every  par- 
ticular a  mixture  of  ordinary  urine  with  variable  quantities  of 
chyle  or  lymph:  and  a  strong  probability  exists,  as  will  be 
presently  seen,  that  chylous  and  lymphous  urines  are,  in  fact, 
such  mixtures. 

The  unnatural  ingredients — albumen,  fat,  and  fibrine — vary 
considerably  in  tlieir  relative  proportions.  The  following  table 
presents  an  abstract  of  nine  analyses  of  chylous  urine  by  differ- 
ent authors ; 


Fatty  malter 

Albumen  .... 
Normal  solids  of  the  urine. 
Water 


1.110 

0.70 

2.30 

!).",.  10 


"5  — 

III 

d     , 

li  i 

i  "i 

2 
i  - 

< 

^ 

■< 

^-^ 

^^  —^ 

k2 

'"^ 

""'"' 

** 

1.10 

1.30 

1  3!» 

0.79 

0.99 

0.20 

0.33 

0  20 

1.30 

1.40 

060 

0.17 

4.71 

3,73 

2.57 

2  88 

1.6B 

3.04 

!I3.8'; 

94.77 

»4.74 

M.O.'J 

9B.78 

96.69 

100.00 

100.00  100  00 

100.00  HW.OO  100-00 

'  Mr.  .Stocks,  nf  S«lfiird,  sont  to  nifl,  November  18,  1864,  a  man  named  Wil- 
limiis,  Rtjed  iwenty-sevcii,  who  had  never  residi'd  out  of  En|;laiid.  In  18ti2  this 
iiirtii  wii-i  tlie  subject  of  lyniphou*  urine  fur  about  a  month.  He  was  at  that  time 
^urt'erini;  from  an  extenssively  di-^tributi'd,  and  severe,  cutaneous  disease  of  ta 
ec/emiitniis  character.  Mr.  Stocks  ^ivei  itie  fillowint;  dosoripiion  of  the  urinary 
S'yinpii>itH.  '  There  Wrt8  gn'at  jmiii  uver  the  kidney.'',  in  the  perinoum,  and  about 
tiie  auii^i — rli-fi;ciili>>ri  «■:■.; nn-iitini;  the  latter  much.  No  tenderness  existed  in  the 
prostata.  There  was  stillicidiuni  'irina!,  and  frcijuent,  painful,  straining  micturi- 
lioti — liair  Hti  ouTK'o  of  urinu  passing  at  once.  Masses  resembling  pieces  of  tripe, 
about  the  thiokness  of  ii  lead  |)erici],  were  pullnd  out  of  the  urethra  two  or  three 
tinii«  11  diiy  for  aborit  ii  week.  Tlie  urine  it.self  wils  clear,  highly  albuminous, 
and,  when  allowed  to  stand,  coiigulati-'il  .spontaneously  into  yellow  transparent 
ina-si'^,  tioiiiitig  in  the  lluid  part  of  tlie  urine,  exactly  like  half-melted  ealf's-fiiot 
jcllv.  These  ma-=e'  aijiiin  b;i','uii ;  tiiiid  in  ab  nit  twenty-f  mr  h'>ur«,  leavine  cob- 
we)il>y  Hbre^  tiiiiiting  in  lIi<'  urine  "  Wli';ii  this  man  was  seen  by  me  he  had  lost 
ihi-  cutaneous  eruption,  and  wns  abli'  to  fillnw  liis  empbiyment  as  waa'hou*eman. 
Micturition  wii'^  still  unduly  frequent;  but  the  urine  whs  free  from  llbrine  and 
jilburni'Ji.  The  only  nnnatura!  oljjiTt.s  found  {ift-ra  careful  microscopicul  examin- 
ation were  a  few  blood  nnd  pus  corpn-cli's.  Was  this  case  an  example  of  eczem« 
invading  the  mucous  luembraiie  of  the  bladder? 
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The  (vifrse  of  the  disorder  \a  marked  bv  an  irregularity  and 
ipriciousnesa  which  battie  explanation.  The  invasion  is  eome- 
^nics  grnduat;  but  more  c-ommonly  it  breaks  out  suddenly 
vithdut  [irevtdiiB  warning  or  known  catiBC.  In  oih(!r  eases  it 
Bomes  on  apparently  after  a  tall  or  sliock.'  or  in  consequence  of 
lard  mental  or  boddy  work.  In  u  case  seen  by  me  the  diaease 
came  on  atler  parturition.     Its  further  proRreas  ia  essentially 

I  intermittent;  but  it  rarely  happens  that  the  intermtsflions  follow 
my  regular  rule.  An  attack  may  last  a  few  daya,  a  i\i\v  months, 
or  many  years.  The  intervals  between  the  attacks  \ary  si?iii- 
Inrly;  the  diwH-der  may  go  on  intermittingly  for  two,  three,  or 
more  year*,  then  ccaac'  for  ten  or  more  years,  and  be  again  re- 
newed. The  HUspcnBions  and  renewals  are  generally  quite 
abrupt,  Hometiuies  more  gradual.     During  the  reniittstons  tlie 

I  urine    returns   to   a   perfoi-tlv    normal    state.      Sometimes   the 
attacks  observe  a  certain  periodicity-    In  one  case  it  is  related 
that  the  urine  idways  becatne  chylous  for  eight  days  previous  to 
tncnstruation :  in  another,  the  recurrence  almost  alwnvs  preceded 
Draccompanied  attacks  of  epilepsy  or  erysipelas.  lu  Sir.  Pearse'a 
I      caac  the  urino  became  chylous  when  the  patient  was  suckling 
her  cliildrcn.  and  ceased  to  be  so  shortly  after  weaning  them.    It 
has  been  observed  in  several  instance!'  that  iiri  intercurrent  dia- 
onter,  such  a  tit  of  the  goni.  he|>ali(is,  carbuncles,  intlammalion 
of  the  lungs,  severe  plyalism.  has  temporarily  suspended  the 
L^ebylous  condition  cd*  the  unnc.     In  other  instances  it  dates  its 
)riann  or  renewal  from  some  such  attack. 
There  are  also  diurnal  irregularities  in  regard  to  meals,  exer- 
leiae.  and  rest,  which  are  inexplicably  contradictory.     As  a  rule, 
[rest  and  fasting  dimiriisli  or  suspend  the  milkiness  of  the  urine. 
In  some  cosess  the  urine  is  chylous  throughout  the  twenty-four 
"lours:  in  others  it  i«  natural  or  lymphous  on    rising   in  the 
lorriiog,  and  chylous  during  the   remainder  of  the  day,  espe- 
^cially  after  dinner;  in   Mr.   (.'ubitt's  case  (cited  by  lieale)  (he 
urine  wa.«  never  chylous  during  the  day,  but   ordv  on  rising  ia 
i      the  morning.     In  Ackermann's  i^ase  the  nritie  hecjitne  perfectly 
^■natural  wlieii  the  patient  lay  on  hia  right  side,  and  immediately 
presumed  it  chylous  character  when  he  stood  up.     l>r.  Bence 
•Tones  found,  in  a  case  observed  by  him,  that  meals  and  exorcise 
had  a  marked  influence  on  the  state  of  the  urine.    Shortly  after 
a  meat  the  urine  became  chylous:  if  a  patient  farted  and  took 
exercise,  ilie  urine  was  lymphous:  if  he  fasie<t  and   remained 
^—perfectly  tranquil,  it  became  natural.     I)r.  Mackenzie  observed 
^ftin  bis  ease,  that  alterations  in  the  meal-times  produced  altera- 
^BtioDfl  in  the  characters  of  the  urine.  Thus,  the  day  urine  almost 

J  I  Id  Kkr^f'*  cftte  Uie  |i«ti«nt  uttribiitod  lior  dUonlnr  U>  llii'  inviUl  himJ  UmIiIj 

ihock  siisUineJ  in  k  feurfu)  rallwAy  cnllUion,  six  rnonthn  bp/orc  Ibe  urine  flrei  M* 
curoe  chyhuk 
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coiupletelj  coagulated  and  contained  a  considerable  amount  of 
blood,  while  the  night  uri[ie  did  not  form  so  large  a  I'oagulum, 
and  contained  less  blood  and  was  much  more  milky.  Au 
alteration  ol'  a  few  bout's  in  the  nieal-timcs  caused  the  charac- 
ter* of  the  day  and  night  urines  to  aimroximate,  while  when  the 
habits  of  day  and  nigiit  were  complelelv  reversed,  the  conditions 
of  the  urine  wore  ainularly  reversed.  In  Mr.  Dutt'a  case  the 
uriue  voided  during  the  day  was  clear  and  free  fi-oni  chyle, 
while  that  voidefl  during  the  night  and  in  the  morning  was 
deeply  loaded  with  it. 


ILLDSTRATIVE  0A6E& 

The  following  abstracts  of  coses  will  convey  an  idea  of  the 
character  of  the  urine  and  the  capricious  course  of  the  dis- 
orders: 

Cabt.  1. — A  womftu,  set.  25.  was  admitted  into  the  ^[ancbmter  In- 
firtnary  ii>  the  jtpring  of  lnt>^,  mitreriiit;  fruin  chylous  urioe.  ^^lle  wm 
boro  ill  thii)  neighhoihocHl,  and  bad  never  lived  out  of  the  couotjr. 
Siven  months  ai;o  i^lie  was  omtined,  and  ever  since  the  urine  had  beui 
milky.  Her  general  heahh  on  odniiiwion  was  good.  The  urioe  m> 
more  or  lew  milky  thntugliout  the  twenty-four  hours — soroetimes  it'  re- 
semblt^d  tiiio  okimmed  milk,  and  sometimes  it  had  the  api^earnnco  uf 
rich  new  milk.  It  lienendly  coagulated  spontaneously  on  etnnding  a 
few  himrs  into  a  treniuluufi  jelly,  jesuuibling  ill-made  bluoc-mange.  At 
other  tiioes  no  sixmtaueousouEgulaUon  look  |)Iai-e,  the  milky  fluid  maiti- 
taiuJDg  it«  dilHueiK-e  unchanged  for  two  dayif.  ll  did  uot  throw  up,  as 
a  rule,  any  creamv  layer  on  standiug.  Ita  spcciflo  gravity  varied  from 
1012  to  1018.  \Vhen  fretfh  it  was  quite  odorleas.  Under  the  micro- 
scope no  vieible  oil  globutee  were  seen,  but  myriadd  of  minute  nioleculee. 
In  addition  to  the  lutjlecules  a  number  of  i-ells  were  geen  e:iactly  resem- 
bling chyle  corpuscles,  and  a  few  scattered  red  hlood-dieks.  CryMals  of 
triple  pbog|i|iule  uppeiired  iu  a  lew  houre.  It  coogulati'd  freely  both 
with  boiling  and  wuh  nitric  aoid,  but  acetic  arid  pr>.Mluce4i  not  the 
■lightest  cbflDge  in  it.  Whru  the  urine  waa  sliakeD  ujt  with  uii  e<]ual 
volume  of  anhydriuis  tther,  th*  milky  appearance  was  Inrt,  but  it  did 
not  become  quite  Irnuapareut ;  it  changed  to  a  rellovri«h-hrown.  with 
some  degree  of  turbidity,  and  after  a  tew  hours  a  moderate  deposit  of 
chyle  corpusclen  Auhsided.  The  milky  appearance  was  not  removed  by 
filtering  throutfb  paper.  No  casts  of  tubc«  could  he  detecte<l  after  a 
long  nearch.  \'arious  remedies  were  tried  by  Dr.  Morgan — under  w how 
care  the  patient  was — but  without  nucc***.  Tne  patient  left  the  Tnlirmary, 
and  has  b««n  since  lost  i^ight  of 

CAtti^  2. — A  married  womau,  aged  thirty,  had  been  pawing  chylous 
urine  al»>ut  a  year.  Three  e[>eeimen«  nf  her  urine  were  submitted  to 
Dr.  Prout  for  examination,  namely,  one  voided  tu  the  morning ;  another 
a  little  after  the  breakfast ;  and  a  third  in  the  evening. 

The  lirRt  !tpecimen,  voided  in  the  morning,  consisted  of  a  solirl  jelly- 
like  mass  or  coagulum  ofa  |iale  amber  color.    This  coagulum  was  of  an 
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[extremely  delicate  texture,  and,  on  being  submiticd  to  a  gentle  pres* 
Faont,  or  cvea  allowed  to  drain,  parted  vrilK  a  large  proportion  uf  a  nerouB 
fluid  of  the  color  above  meotioDed,  and  at  the  ftame  time  became  ex- 
ceedingly reduced  in  bulk,  and  aaaumed  the  appcaniuce  of  a  red  6eaby- 
lookine  rooaa  of  a  fibrous  texture,  which  on  t-xninination  was  found  to 
have  all  the  propertiee  of  the  fibriae  of  the  blood,  mixed  with  a  lew  red 
parcicles  of  tne  same  tluld.  The  epecitic  gravity  of  the  aeroua  portion 
vat  101*1.  Itit  smell  was  very  faiotly  urinous  ;  reaction  neutral ;  con- 
tained a  large  quantity  of  albumen. 

The  second  specimen,  voided  after  breakfast,  resembled  the  fireC  iu  its 
general  character,  but  differed  from  it  in  ei>me  minor  particulars.  Tbua, 
the  serum  was  more  of  a  whey  color ;  the  fibrous  coaguluni  was  leas,  but 
more  compact  and  firm,  and  held  entangled  in  its  texture  a  largo  pro- 
portion of  the  red  particica  of  the  blooa.  The  specific  gravity  of  the 
Berum  was  only  lOl'J,  and  it  oootainod  a  considerable  proportioo  of 
albumen. 

Tht>  third  specimen,  voided  iu  the  evening,  after  an  early  dinner  taken 
hboul  uoou.  80  clogely  reseiubltd  chyle  in  all  respects,  that  Dr.  P.  was 
doubtful,  if  it  had  boi-n  brought  tu  him  oa  a  »i|iecimen  of  that  fluid, 

tvhttthur  he  tihutild  have  di»ci>vere<l  the  impii^ilion.     It  oonatstcd  uf  a 
aolid  coagulum  of  a  white  color,  and  a^uming  the  aha[>e  of  the  venwl, 
lik(^  blnnr-mange.     On  lH.>tiig  tfubmilKHl  to  a  gentle  iireeMire  and  per- 
mitted to  drain,  the  rraidual  ludid  portion  was,  liku  that  of  the  others. 
biiiall  iu  ipiHiUity,  hut  whiter  than  the  cuagula  of  the  other  sjMTiniens. 
It  wae,  howevrr,  intermixed  with  strlnga  of  a  firmer  c^insititence  and  of 
n  red  color.     The  serous  portion  was  w-liite  and  opaque  like  milk,  aod, 
^on  being  heated  aud  allowed  tu  stand  at  rest  for  some  time,  threw  up  a 
BtubAtauce  on  its  surface  resembling  cr«amj  and  which,  like  cream,  oon- 
Htaiued  a  cuusidemble  orjportiou  of  oily  priaciptc.     Its  specific  gravity 
Hwas  1017,  and  itssioell  was  nut  urinous  unlit  it  had  been  concentrated 
^by  evaporation ;  it  was  not  coaguUble  by  heat,  though  it  contused 

abundance  of  albumen. 
K  Dr.  I'ruut  had  an  opptjrtunity  of  examining  this  woman's  urine  after 
Hfiutiug  twenty-four  hours.  The  coagulum  was  now  much  smaller  in 
^Bjrik,  and  Deemed  to  ^Mnlain  more  red  particles.  The  serous  portion 
^Pib  nearly  traitspareut,  uad  pueseeeed  in  a  conniderable  degree  the  color 
and  other  setiMble  properties  of  urine.  It  contained  albumen  and 
.  abundance  of  urea. 
K  This  wnniuu  died  eiDaciate4l,  after  HufTeriug  from  the  disease  twenty 
Hyears.     (I'rout  on  "  Stonmch  and  Itenal  Diseases,"  JHh  ed..  p.  117.) 

H  Case  3. — ^The  patient  waa  a  sailor,  a  native  of  Bermuda,  treated  bj 
HDr.  Waters  in  the  Liverpool  Kurtberu  IIoflpitaL  The  charaeteni  uf  the 
arine  are  thus  described.  Wlieu  firu  patted,  it  is  while,  with  rather  a 
pink  tinge.  It  resembtefl  new  milk  in  appearance  and  somewhat  in 
smell.  It  ia  {lerfectly  free  from  uriiiciua  odor.  Afler  it  has  been  [uissed 
ibr  a  short  time  il  coagulattui  intn  a  iremuloiu  matut  exactly  resembling 
blanc-mange.  The  coagulum  sooner  or  later  diiiftppears,  entirely  or  in 
part,  leaving  the  urine  alt4igetlier  fluid  or  partly  clotted.  After  the 
urine  has  been  standing  aome  bour«,  a  distinct  deputtit  of  florid  bloo<l  u 
found  al  the  bottom  ot  the  vessel,  and  the  mass  of  fluid  above  assumes 
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a  perfectly  white  color,  showing;  that  the  piok  api^eaniDce  of  the  iirin« 
wneo  fint  passed  nns  due  Vi  the  admixture  of  bloud.  There  i»,  in 
additiuu  tu  the  blood-ilepoeit,  a  dejHwit  uf  a  Bomewbat  slimy  character, 
haviugall  th«  appearance  of  a  mixture  ttf  pu8  and  mucua.  AfWr  etaod* 
iog  eunie  hours,  a  distinct  thin  lavftr  of  wliiu>  fluid,  exactly  re»embliog 
cream,  geaerally  forms  uu  the  »urfuce  of  the  urine,  the  layer  being 
thicker  in  some  apecimcns  than  in  uther».  The  uriiif  remains  free  frum 
odor  (or  some  time,  but  at  the  eiid  of  tltree  or  four  daytt  it  has  a  slightly 
urinous  smell. 

When  iirst  passed  the  urine  is  slightly  add  or  neutral,  and  soon 
becomei<  alkaline.  Heat  catiites  a  precipitate  of  very  flne  pRrtJcl<.«. 
Nitric  acid  alxD  pnxlucra  a  f<light  precipitate,  but  heat  and  nitric  acid 
together  cause  a  copiDiis  deptwil.  Wht^n  boiled  with  liquor  pcttassic  and 
sulphate  of  copper,  there  is  no  reduction  of  the  copper  to  the  atalc  of 
suboxide.  If  the  urine  be  aj^italeil  in  a  (cst-tube  with  an  e<)ual  part  of 
sulphuric  ether  and  left  to  sUnil,  a  thin  layer  of  fatty  ;?>  matter  ia  de- 
posited on  the  snrface  of  the  urine  and  below  the  ether.  The  urina  then 
Decomes  quite  clear,  and  if  removeil  by  means  of  a  siphon  sod  boiled 
with  nitric  acid,  a  copious  deposit  takes  place. 

When  examined  under  the  microscope  the  urine  ib  fonnd  to  contain 
blood,  pus,  and    mucous  corpuscles,  with  a  lar^e  number  of  small  fat 

Stobnltt.  Many  of  these  last  are  very  minute,  while  others  arc-  larger. 
To  cflStt  of  the  Driniferous  tubes  nor  any  other  abnormal  matters  than 
thodc  already  mentioned,  were  found  in  the  deposit.  The  thin  laver 
of  crcnnidikc  fluid  before  alluded  to  coDsiats  entirely  of  oil  gU)l>ule«. 
(Dr.  Water*.  "  Med.-Chir.  Trans.,"  vol.  xiv.  p.  2U.) 

Oontranting-  with  this  description  in  the  occasional  abMiico 
of  spontuiicous  coagulation  iind  nf  viaiblc  fut  globulos,  ia  tli« 
following  account  by  Dr.  Benle : 

Case  4. — The  specimen  of  urine  was  passed  in  the  morning.  It  was 
perfectly  fluid,  without  any  tendency  to  spontaneous  coagulalion,  and 
hod  all  the  appearance  of  fresh  milk.  It  had  neither  a  urinous  amell 
nor  taste.  Upon  the  addition  of  an  equal  volume  of  ether,  it  bocsme 
(icfoctly  clear. 

Under  the  microscope  the  slight  deposit  which  formed  after  standing 
some  time,  was  found  to  connat  uf  n  smalt  quantity  of  vesical  epithelium, 
and  some  small  slightly  granular  circular  cells  rcaemblingchyle  or  lymph 
C'lrpuscles.  No  oil  globnlss  could  be  deiecl«<l  on  the  surface  of  the  urine 
or  amongst  the  deposit,  and  the  fatty  matter,  whirh  was  equally  dilTutted 
throughout,  waa  in  a  niolerular  or  granular  form.  By  examiniug  the 
urine  with  the  highest  powers  only  very  minute  granulea  could  l»e  de- 
tected. Th«Ae  exhibited  molecular  movements.  In  this  case  the  urine 
was  not.  however,  always  uncoagutahle,  occasionally  it  coagulatetl  even 
within  the  bladder.  This  case  is  exceptional  in  the  circumelauce  that 
tlie  urine  was  never  chylous,  except  on  rietug  in  the  niorutng.  During 
the  rest  of  the  <iay  it  was  always  perfectly  ualurBl.  The  patient  was  a 
natire  of  N'nrfutk,  and  does  not  apiiear  ever  to  have  been  out  nf  Kngland. 
(lleale,  "  Trine  and  irrinary  Dcposiu,"  3d  ed.,  p.  300.) 

Oase  5. — A  clergyman,  aged  forty,  burn  in  Bermuda,  consulted  Dr. 
Bence  Jones  in  1S52.    Ten  years  before  the  urine  became  milkv,  and 
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continued  so  for  eight  weeks ;  it  then  relumeil  to  itji  naturftl  siate  with- 
out treatmeot.  Five  years  after  the  oomplRiDt  returned.  The  iwtient 
pused  clot£  and  aemi-stt^lid  ma«6eB  witli  some  difficulty.  The  second 
attack  lasted  two  or  three  monlhe,  and  then  the  urine  became  perfectly 
natural,  and  continued  bo  for  the  succeeding  four  years.  At  the  end  of 
this  period  the  dUeoee  returned,  nud  had  continued  ever  since,  with  the 
exception  ofnn  inicrvni  of  three  we*ka.  When  the  patient  came  under 
the  caro  of  Dr.  B.  .lonee.  in  1852,  the  urine  was  ratlkv,  but  it  cleared 
vith  ether;  it  ooniained  much  Dibumen  and  some  blood-oorpuscleti,  hut 
DO  caM«  of  tubes:  its  reaction  wus  acid,  specific  gravity  102ri.  The 
patient  stated  that  bodily  or  mcatal  exertion  (euch  as  preaching  on  Han- 
day)  produced  the  mn«it  intense  milkinefls  of  the  urine.  Ustially  Lhn 
urine  was  niitky  on  going  to  bed  ;  it  was  clear  in  the  morning,  until  an 
hour  after  breakfast:  the  whitenefls  then  increasefl  according  to  the 
decree  of  exerctoe  taken.  He  dined  at  one,  and  then,  with  rest,  the 
urine  became  clear,  and  ctmtinned  «o  until  he  took  his  afterooou  walk, 
when  the  wliitene«8  returned.  He  had  tried  all  sorte  of  tunics,  buchu.aud 
iron,  and  had  taken  )^I lie  acid  on  this  and  the  previous  occasions  without 
tolvantage.     (Beuce  Jones,  "Med.-Chir.  Trans.,"  vol.  xxxvt.  p.  91.) 

C.i8E  6. — A  lady,  ageii  Hixty-fimr.  Iwni  in  India,  where  she  had  re- 
sided for  Borne  years,  came  under  the  care  of  Dr.  Kllintson.  The  urine 
became  for  the  Hrat  time  milky  niiie  yean  after  her  return  to  Kngland. 
It  continued  milky,  in  spite  of  various  remedies,  for  about  a  year,  when 
it  suddenly  resumed  its  natural  appearance  on  the  third  morning  after 
she  had  commence*]  U)  take  a  daily  l>uth  in  the  sea.  The  urine  then 
remained  clear  for  thirteen  years  i  eighteen  months  of  winch  were  passed 
in  India).  At  tlie  end  of  this  [teriiKl  she  had  a  severe  iuflsnmiHtion  of 
the  lungv,  for  which  ehe  was  ble<l,  and  t'K>k  calomel.  In  a  month  afler 
this  altai-k  the  urine  again  lieeame  chylous,  and  continued  so  for  two 
yearv.  At  ibis  time  she  suffered  from  a  severe  mental  shock,  and  for 
the  space  of  one  month  the  milkinesa  of  the  urine  was  suspended;  it 
then  returned  with  as  much  intensity  as  ever.  From  this  dale  the  urine 
continued  milky  without  one  day's  intermission  for  eleven  years.  The 
milkiuese  was  tueo.  oQoe  more,  suspended  for  six  weeka  in  consequence 
of  a  carbuncle;  then  it  went  on  again  for  two  years,  when  she  bad  a 
second  attack  of  iuQammation  nf  the  lunga,  which  laid  her  up  for  six 
montlie.  During  this  illneea  the  chylous  otate  of  the  urine  was  again 
suependod :  but  baa  since  returned,  and  still  continues  (1857 j.    Tho 

KUeut  is  a  very  stout  person,  and  very  nervous.  All  remedies  have 
eu  unavailing.  The  disease  has  conLinu«),  with  inlermi^iMua,  fur 
eigbt-and- twenty  veura.  (Elliotaoa,  "  Med.  Times  and  Gaz.,"  1857. 
ii.  387.)  "   * 

Caxe  7. — An  English  gentleman,  aged  forty,  a  teacher  of  laoguages. 
settled  in  itostuck  (Germany),  came  under  the  notice  of  Dr.  Acker- 
mann.  In  hin  yrmth.  this  gentleman  had  travelled  for  tw  years  in  the 
Rratilii  and  Ituenoe  Ayres.  While  in  South  America  be  sntfered  from 
a  8light  hydrocele,'  which  apjieared  on  h\a  return  to  Kurope. 

'  Query — Was  aot  tbb  Euppnscd  hydrocele  sn  affbetioa  of  the  »n>tol  Iyni> 
p1taU£«,  M  in  Carter's  caie*,  Ut  be  presentJy  described? 
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He  hnrl  been  settleii  in  Kostock  for  eleven  years,  and  was  atraog  and 
verv  hcaltliy.  Midsummer,  1858,  he  took  the  measles,  which  left  behind 
&  slight  bronchial  catarrh.  This  catarrh  liii^rcd  on  ult  February, 
1839;  when  one  day  he  nb8er%'ed  his  urine  to  be  milky.  A  few  hours 
bofurc  thiti  occurrence  he  felt  out  of  eortfi  and  shivered,  but  next  morn- 
ing he  wn«  well  again.  The  urine,  however,  oiitinucd  milky,  and  five 
wucka  after,  leeches  were  applied  to  the  left  loin  im  account  of  a  lender- 
ncss  which  existed  In  that  region.  Duriug  their  application  the  patient 
lay  oa  bid  right  side  for  two  himrs,  and  immcdiattAv  on  rising  he  made 
wateir,  which,  much  to  his  own  and  bid  physiciaii'a  astonishment,  vas 
perfectly  normal,  clear,  and  of  a  deep  yellow  color.  NevertbclcM,  at 
the  next  micturition,  the  urine  waa  found  milky  sgaiu.  A  tew  days 
flilor  the  patient  repeated  the  experiment ;  he  emptied  the  bladder,  and 
lay  for  an  hour  on  nid  right  nide,  and  again  the  urine  appeared  clear, 
and  cnntaiued  only  trnces  of  albumen.  Similar  result*  were  obtained 
many  timet^  after  the  name  experiment.  If  perfect  r«8t  on  the  right  side 
was  broken  even  for  a  few  minutes,  the  urine  wa^  (li:jtin('tly  chylous  at 
the  end  of  the  experiment.  A  cniuter-experiment,  in  which  lb«  patient 
lay  00  hi»  left  ',instp»ii  of  right)  xide,  showed  still  more  distinctly  the 
effect  of  the  posture  ou  the  right  "ide.  On  the  6lh  of  May  the  patient 
lay  for  an  hour  ou  his  left  side  ;  but  the  urine  which  he  made  on  rising 
was  strongly  chylous  and  contained  b1<x>d.  At  a  later  period  this 
influence  of  tying  ou  one  or  the  other  side  became  lees  marked  and  con- 
stant. But  thruughuul  the  oomnlnint,  rest  iu  the  horizontal  position 
had  invariably  the  etlecl  of  diminishing  the  chylous  condition  of  the 
urine.  The  morning  urine,  after  tlie  retit  of  sleep,  wan  always  the  least 
milky;  and  that  of  the  evening,  aft^r  the  fatigued  of  the  day,  the  most 
BO.  The  general  health  was  only  nlighlly  afPecled.  lie  waa  a  little  less 
capable  of  exertion,  more  easily  fatigued,  very  sensitive  to  cold,  and 
somewhat  depressed  In  mind;  ihere  wati  al»)  a  dull  pain  in  the  left 
lumbar  region.  The  exhaustion  nnpearcd  to  iucrease  as  the  disease 
continued,  l)Ul  he  wn^  not  ciirnpelleri  to  PUHpend  his  Bomewbat  arduous 
occupation  for  more  than  a  day  or  two.  He  Dote<l  that  a  hemorrhoidal 
flux  with  which  he  had  been  previously  aflecteii,  ceased  entirely  from 
the  mometit  the  urine  became  milky,  fu  July  and  August  the  patient 
apcnt  n  month  at  the  sen-baths  of  Wnrnemiindc,  where  he  led  a  very 
^uict  life,  but  did  not  bathe.  Here  the  urine  suddenly  became  clear 
and  normal,  and  continued  so  for  a  fortnight ;  but  before  he  left,  it 
became  a^  suddenly,  intensely  milky  again.  At  a  atill  later  period  mor* 
frequent  variations  in  the  chylous  and  nou-chylous  condition  of  the 
urine  were  observed  than  in  the  beginning;  but  no  intcrroiasion  as  long 
as  that  noted  at  WarnemtlD^le  occurred  again.  It  often  happened  that 
amid  a  long  series  of  chylous  Amissions  a  nrirmal  one  would  ne  suddenly 
interpoaed,  and  it  was  not  always  pfjssibte  to  llnd  any  cause  fur  this 
•udden  change  in  the  circumstancea  of  the  patient. 

It  was  observed  that  the  skin  «u  markedly  l&a  disposed  to  swcatloK 
than  previously,  and  sometimet  there  wa.*  a  disagreeable  dryneta  m 
the  cutaneous  surface.  The  uriue  was  notably  increased  in  quantity, 
especially  in  the  earlier  periods,  when  it  exceeded  five  pints  ia  the 
twuuty-four  hours. 
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The  examination  of  the  uriue  yielded  the  following  rmulto:  It  vra« 
opaque,  altuoHt  tnilk-nhite  with  r  tinf,re  of  re<l,  reaction  aoid,  with  a  stale 
sweelitth  odor.  It  coagtilnted  <i|HintaneouHly,  Ri>metimes  aiWr  atanding  a 
few  miDUies.aometiDiesKAer  eevera]  hours.  It  Dever  gdatioized  within 
the  uriDary  passages.  It  coagulated  with  beat  nod  with  nitric  acid. 
Wheo  it  was  allowed  to  rest  for  eighteeo  Lours  Id  a  glass,  a  thin,  per- 
fectly white  layer  gathered  od  Lbe  top,  and  a  reddish  deposii  sank  to  the 
botlOD).  Jq  tlio  former  a  vast  quaulity  of  fat-uioleculcs  were  found  ;  in 
the  latter,  blood -curpusclcs  aud  email  dark-red  c1uiu[m  of  bloud.  Ether 
cleared  the  uriue  uliiiuat  completely,  aud  ttie  extracted  fal  was  solid  at 
ordinary  tenijicraturM.  Wheu  the  uriue  was  boileil.  it  passed  tbmu^ 
a  filter  [>erfL*ctIy  chtur.  and  poaseasiug  all  the  qualities  of  healthy  urine 
— the  futty  matter  haviug  be«n  etilircly  retained  on  the  fihur  by  the 
ouaffulaled  albuiueu. 

The  following  talile  exhihiu  the  proportion  of  lat  and  albumen  at 
different  times  of  the  day. 

TM*  txhibilhiji  tAe  proportion  of  /at  ax^  atbumnt  at  different  timtt  of  Iht  day  in 
AckermanH'M  ta»e  of  ehytotu  urine. 
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Various  remedies — among  them  gallic  acid — were  tried  in  rhia  caae 
with  little  or  no  evidence  of  oucoeaa.  In  the  b^ianing  of  December, 
185*J,  he  letl  off  all  medicines,  finding  them  of  no  eHect  on  his  urine, 
anil  feeling  liLBgvudral  healtb  satisfactory.  Toward  the  end  of  Jauuarv, 
1860,  he  found  himself  one  eveuing,  after  a  very  heavy  day,  greBlfy 
exhausted,  and  chilly,  and  therefore  went  earlier  than  usual  to  bed. 
The  uriue  on  this  evening  was  »tn>ngly  chylous.  Next  morning,  on  tbe 
c'lntmry,  the  urine  was  perfectly  normal ;  the  succeeding  emlasiona  were 
similarly  healthy,  and  from  that  day  fortli  lbe  disorder  di<}  uot  return. 
For  three  yeaivi  he  htta  ontinued  to  pass  perfectly  untural  uriue.  A 
few  day»  after  thi.-<  favorable  termiiialioii.tbe  hemorrliiijilal  ttnx  ruturned, 
and  haH  continued  since  with  its  former  fnKiuency.'  (AckennaDQ, 
"  Deutsche  Klinik,"  1863,  Xoe.  2^  and  24.) 

■  Tbia  emte  oime  under  the  notic«  nf  Dr.  Thudlehum  In  1801.  The  patient  had 
nlumnd  tu  SngUnd,  mid  tlin  fhylmit  >tiitA  of  the  arioo  lind  n<Bnp«Kr^,  in  con- 
■Cjuencv.  a*  th«  pntk-nt  W1ie«'i->^,  v{  hip;b«r  liviiij;.  Bril.  Mcu.  Joura  ,  I8<M, 
p.  till.  KlalMrate  nb^ervMlon*  on  u  t»«e  of  non-nanwitic  cliyluria.  will  b«  found 
ID  ft  paper  by  8i«gmiinil,  B«rlin.  Klin.  Wnchan*clir.,  18H4,  No.  10. 
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Tlie  fcentTul  health  ot  persons  arteeti'd  with  chylous  uriuo 
suffers  m  vai'_\iiig  degrees.  Some  per»oDS  preserve  their  em- 
Imnpoint  iindiniinishcd ;  hut  the  hirgor  numVior  nre  markedly 
emaciated.  The  ^latieiits  genernlly  complain  vt'  lassitude,  in- 
capacity  fur  exertion,  painn  in  tlie  loinR  and  the  eiii^at^triiiin. 
The  unnatural  drain  of  the  nutritive  materinl  explains  most  of 
these  symptoms.  Sometimes  there  is  an  exceftsivc  appetite; 
more  commoidy  the  iippetito  ih  tiatunil  or  inrlifiuriMit.  The 
long  series  of  year«,  during  which  persons  may  void  chylous 
urine,  without  serious  impairment  of  their  health,  shtpws  the 
comparativo  innocuousncss  of  the  complaint.  In  Qucvonne's 
case  (cited  by  Rayerl  the  patient,  a  native  of  the  Isle  of  Bour- 
bon, <^ommenced  to  pass  chylous  uriim  at  the  age  of  25.  From 
this  period  to  the  age  of  73  she  constantly  passed  chylous  urine. 
At  73  the  urine  became  riattirn),  and  the  patient  thought  hcraeif 
cured;  but  alter  about  fourteen  nioiiths,  (he  uriuc  becuine  again 
as  chylous  as  ever,  aud  continued  so  until  she  i-eached  the  age 
of  78,  beyond  xvhich  the  re|iort  does  not  go.  In  Dr.  Elliotson'a 
case  the  disease  lasted,  of!'  and  on,  for  28  years,  without  seri- 
oubIv  aflccting  the  health.  When  death  has  occurred  in  ca^ee 
of  cnvloufl  urine,  it  has  been  occaaioiu-d  by  some  intlepcuderit 
malady.  Tn  I>r.  Priestley's  case  the  kidneya  presented  the  fatty 
form  of  Bright's  diseatiu,  un<l  Ihe  lungH  were  tuberculous.  At 
his  Oolatonian  Lecture*,  in  1831.  I>r.  Prout  exhibited  the  kid- 
neys of  a  girl  of  15  who  bad  been  passing  chylous  urine.  She 
was  Raid  to  have  died  of  iiiHammution  of  the  bowels;  the  kid- 
ney* were  perfecllv  healthy.  Dr.  TsHacs*  had  an  opportunity  of 
examining  ibe  bodv  of  a  »tiiIor,  who  during  life  had  been  in  the 
habit  of  pas-sing  chyloun  urine,  and  who  had  died  of  general 
tuberculosis.  The  kidneys  contained  a  few  nodules  of  secondary 
tubercle,  but  were  otherwise  perfectly  healthy. 

Ktiolooy. — Chylous  urine  prevails  mostly  in  youth  and  mid- 
dle age.  Of  80  casca  collccte<i  by  nie,  8  were  under  twenty  ;  7 
between  twenty  and  thirty;  U  between  thirty  and  forty;  t! 
between  forty  and  fitly ;  and  3  over  tifty.  The  youugcst  exam- 
ple 18  mentioned  by  Trout,  in  a  male  infant  of  18  months;  the 
oldest  ia  Quevetine's  cases,  in  which  tho  patieot  reached  the  age 
of  78  years. 

Of  these  30  cases,  19  were  males  and  11  females;  bat  it 
ap|i«ars,  that  in  the  countries  where  the  disorder  is  endemic,  it 
is  more  common  among  women  than  men.    The  greater  fre- 

aucncy  of  it  atnong  men  in  the  Kuropean  cases  is  explained  hy 
iti  far  greater  number  of  men,  who,  as  sailors,  merchants, 
colonists,  etc.,  pass  a  portion  of  their  Uvea  in  tropical  climates. 
Aa  to  the  iiredi8po«ing  causes  of  the  disease,  the  only  one 
made  out  witii  certainty  is  residence  it»  certain  tropical  coun- 
tries.    Twenty-four  cases  (out  of  30)  were  persons  who  had  been 
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I,  or  Imd  pHci^O  u  portion  of  tliuir  lives,  in  tbe  Mauritius, 
IbIc  of  ItuiirhoH,  Brazil,  Went  hulieh,  or  hitiia.' 

The  best  aiitlieiitictttfd  riise-s  in  persons  wlio  have  never  been 
out  of  Europe  are — a  cuse  related  by  Front;  Mr.  tioseelt's  ease, 
cit«<l  by  Bird;  and  Mr.  Cubiti'e  cose,  cited  by  B«a1e;  and  the 
case  recorded  by  myself. 

The  slate  of  the  blood  has  been  CNamincd  by  Giiibourt,  Bence 
Jones,  and  Ord.  None  of  these  obeervera  found  a  milky  staio 
of  the  biood-seruni.  Gnibourl  (eiled  by  Rayer)  obtained  nearly 
twice  aB  much  fat  from  tlie  blood  of  a  Brazilian  affected  with 
chylous  urine  as  from  healthy  blood.  Beuce  Jones,  on  the  con- 
trary, found  in  the  blood  of  a  person  whose  iiriue  was  inllky 
both  l>eforc  and  after  the  bleeding,  no  increased  proportion 
of  fat. 

PATUoj.octr. — It  has  been  generally  asBumed  that  the  fat,  albu- 
men,  aud  tibriue  of  chylous  uriuc  are  derived  from  the  blood, 
and  pass  into  the  urine  through  the  kidneys.  Dr.  Proutsays: 
"  The  proximate  cause  of  this  affection  aecrns  to  lie  partly  in  the 
assimilating  organ;*,  and  partly  m  the  kidneys.  The  ebyle.  from 
Bome  derangement  in  the  processes  of  assimilation,  is  not  raised 
to  the  blood  i^tandard,  and  consequently  being  unfit  for  the 
future  purposes  of  the  economy,  is,  agreeably  to  a  law  of  the 
economy, ejected  through  the  kidneys;  but  these  organs  instead 
of  dieiorganizittg  it,  or  reducing  it  1u  the  crystallized  utalc,  ae 
usual,  permit  it  to  pa.*s  through  theni  nn<'hanged-" 

But  any  view  which  supposes  that  the  unnatural  ingredients 
of  chylous  urine  arc  derived  from  the  blood  eircnlatiug  in  the 
kidneys  presents  great  difficulties.  The  rapid  alternation  of 
urine  intensely  chylous  or  lymphous,  with  perfectly  natural 
urine  (sometimes  witnc«sc*d  within  intervals  ot  an  liour  or  two) 
9eeni8  incompatible  with  (*uch  a  wu]>position.  It  is  also  incredi- 
ble that  blfHjd,  allniinen.  and  filirlne  i^liould  pads  from  the  bbxid 
into  the  urint  through  the  kidneys  without  being  accompanied 
with  casts  of  the  uriniferous  tubes.  The  absence  of  organic 
disease  in  the  kidneys,  and  of  any  clearly  madc-ont  derange- 
ment in  the  composition  of  the  blood,  also  milituleit  against  such 
a  ^ncw. 

I  iK'lieve  that  the  true  palhologj-  of  chylous  urine  is  to  be 
sought  for  in  (be  lymphatics  of  the  urinary  channels;  and  that 

'  Tl)"  «ndcmlc  prevBlnnfc  of  chyli»u«  urine  in  lh'»«  cfuntriM  is  lliorouf;li1y 
MtMto<i  The  v»rirtiif  *[>itik^r*  In  tho  rflK-iii.tion  kl  the  Medical  Society  of  Rio 
Janaint,  rrpurin)  by  Ravsr,  olliiilfl  (o  tli«  (lui>>r<}«f  »■  a  cnmmon  nn*  mnoiii; 
nezpiei.  Vr.  Proui  muUi*  lliHt  Mr  Ttiomiw,  n  pnirlilioncr  from  Unrbiidor*, 
inlormvil  him  thai  !i»  had  np^ii  >(  IomI  n  d'lSn-n  w^Ii-niiKkpii  fnip*  in  nK;n»«  in 
a  practit'O  of  ten  ytMrt.  Dr.  Cunvr  ulsc>  *»ys  tbal  the  tiiorn  urclinary  forniH  of 
diylou*  urine  arv  "  not  uncommon"  in  Bomba}'.  Dr.  Uuni^rort.  of  Briebnue, 
Aiinniiia.  wHIm  m«  that  raws  of  cbjioii*  urine  are  not  hnfrvqiKmt  in  th*  colony 
»t  (Jueenitland. 
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the  real  analogues  of  tlie  (liHeiiKU  are  to  bu  foutit]  anioiig  tlKKit- 
curious  (.-ases  of  chyloiiH  and  lyuijihous  flisclmrffes  from  the 
cutaneous  surfuce,  of  wliicli  a  number  of  examples  have  Iieeu 
published  in  luto  years.*  It  would  appear,  in  our  present  state 
of  knowledge,  that  some  of  these  eases  are  due  to  a  parasitic 
cause,  and  otiici-s  to  a  Rtnietuml  change  of  a  nou-pnrafilic  char- 
acter. The  following  renmrkiiblo  example  may  l>c  taken  as  an 
illustrntiou  of  the  non-parasrtic  oases : 

W.  Uobinson,  admitted  into  ihc  Manchester  Infirmary.  September  21, 
18U8,  »•(.  4>'>,  alwnya  a  resident  in  Lannuhire,  was  trotiblen  about  two 
Team  before  admiiMinn  with  a  sncceMion  of  larj^  siibcutnneoiis  abaoewtc* 
in  v&rioits  parts.  One  of  thejie  wan  situated  on  the  lower  pari  of  the 
abdoRifii ;  it  wa#  a  b<i>K  ''"'^  '"  liculiiij;,  iinil  one  iii)^ht  be  plclc^  0? 
the  sfaib  which  covered  tlie  utmr ;  and  from  b«neath  this  exuded,  during 
the  nijjht  and  the  tit^xt  <iay,  a  tar^e  (juKotity  of  Huid  resetnbliu);  ^uin* 
water.  After  tliif,  be  noticed  a  number  of  pale,  transparent  vesicles,  no 
larger  than  pins'  heads,  scattered  in  t)ie  right  iliac  region  over  and 
around  the  site  of  the  old  abscess.  Wiieu  lie  first  observetl  them  they 
were  ten  or  u  d-izen  In  umuber,  but  in  a  few  weeks  they  began  lo  spreail 
and  multiply,  until  in  a  few  ii)oiith»,  they  dotted  the  surfac*  of  the  lower 
part  of  the  abdonieu.  almost  us  low  v.*  ibv  pubes  on  the  one  htiad,  and 
as  high  at(  the  umbilicus  on  the  other.  Homo  of  them,  also,  bcjcRo  Lo 
discbarge  a  pale  waterj  tiuid.  By-and-by  the  vehicles  and  thu  discbarge 
began  to  assume  a  thick,  milky  appearance,  and  gradually  ihey  aasumed 
tlie  condition  in  which  they  were  found  on  his  admiesiun  into  the 
Infirmary. 

On  admission,  the  lower  pert  of  the  abdomen  was  seen  to  be  itudded 
with  numerous  vehicles  filled  with  a  milk-while  fluid.  These  were 
arranged  partly  in  irregular  groups  and  in  part  singly.  .Some  of  the 
groups  containo<l  three  or  four,  others  eight  or  twelve,  vesicles,  closely 
aggregated  together.  Some  of  the  vesicles  were  so  small  that  they  were 
only  just  visible  to  the  nnkcd  eye,  others  were  as  large  as  pens,  and 
between  ihe;^e  cxlremes  were  others  of  ercry  intermediate  flit.  Most  of 
them  were  hemispherieul,  nod  some  were  oblong  or  irregular,  as  if  two 
or  more  bad  coalesced.  In  the  smaller  ones  tne  vMiculnr  membrane 
appeared  quite  tranaparenl,  without  a  trace  of  organisation,  their  opaque- 
white  a>ntentfl  shining  through  them  like  drops  of  rich  milk  ;  but  a  few 
of  the  largest  ones  were  dislitictly  marked  by  meandering  lines  of  delicate 
bloodvessels,  giving  them  a  faint  ro*e*co1or. 

The  skin  over  the  affecti^d  area  was  thick  and  sof^,  and  of  a  dull  red 
color.  When  pressed  with  the  fingers  it  yielded  an  almost  spongy  im- 
presniou.  bul  it  did  not  pit.  The  integument  was  manifestly  hy)>er- 
trophifsl,  and  this  gave  to  the  lower  part  of  the  belly  a  protuberant 
appearance.    This  dulhred  tumid  area  was  somewhat  more  extensive 

I  M»d -Chlr.  Tmns.,  vul.  slv.  p.  199.  SocersleaMs  of  chylous  <li*chan>«  fK-ni 
the  cutaneoiia  ivtImc*  (but  wilhnut  clijrlotu  urine)  faava  been  recorded.  Sea  A.  U. 
Btich«nsn,   Mm]  .(.'liir.   Tnni.,    xlvi.      Petzer,  Archiv.    f.  Physiol.   il«tlk..  vU. 

fi,  128.     CsrtiT,  M«d.-C(iir.  Tnin*.,  ilv.     Oomarquay,  aim.  d«  ta  Soe.  ds  Cbtr. 
11.  p.  laa.     Al«o  Tran*.  of  Clin.  Soc,  va\.  11. 
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thao  tbe  Hmite  of  the  VMiclea,  and  faded  at  tfa«  circumfcrpnco  into  tbe 
beakliy  HkiD  about  an  innb  beyniid  iho  furlliMt  vcaicle  in  all  directions. 

The  skin  around  the  larger  ve»l<':Iefl,  and  groupa  of  veaiclw,  waa  raised 
into  Hof^  Di|iple-like  elevatiune,  and  had  a  more  decidedlv  spongy  teel 
tliau  eJwwbere.  Slight  presaure  cuused  no  paio.  but  the  wliole  area  waa 
more  or  lew  tender  on  deep  preiBure. 

lu  their  normal  Ktato  ilie  vc«i<;te8  ncrc  cloecil,  aod  the  inimenw 
oiiijonLy  rvmoiued  throughout  ia  this  cuoditiou;  but  some  duzen  or  so 
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of  the  larinxt  vesicles  were  at  one  time  or  other  in  a  ruptured  t^taie,  and 
diachargeu  immcnae  quaoUtiea  of  a  chylous  or  lyinphous  fluid.  The 
cause  of  rupture  appeared  to  be  some  8lij;ht  movement  or  violence. 
^^^metimeH  the  net  of  Lurniog  in  bed  sufticed  to  i^t  the  dlichar^e  in 
motion.  It  rarely  happened  that  more  than  two  i<r  three  vesiclea  were 
dischar^fing  at  the  a&me  time.  Tbo  quantity  of  this  discharge,  and  its 
ooenrrenre  and  armt,  wtre  most  irregular.  l^)metim«B  several  pints 
would  be  tliticbnr^ml  in  a  day  and  ni^lit,  an<l  )>ometimes  onlr  sufficient 
to  motHlf  n  the  clnthh  with  whit'h  t.hi>  |ialipnL  girded  himself.  The  patient 
was  sometime.'?  coutinuouHly  wet  for  ihree  or  four  weeks ;  at  other  times 
the  flow  would  continue  only  a  few  houra  or  a  few  days.  The  intervals 
of  complele  dryneiss  were  similarly  uncertain,  and  raried  from  a  day  or 
a  few  days  to  two  or  three  weekm. 

Tbe  charnctT  of  the  discbarge  aliw  varied :  sometimes  it  was  like  thick 
milk,  somelimeM  like  skimmed  milk,  and  M^imotimeit  perfectly  pale,  Uko 
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f;um-water.  Whether  white  or  {lale,  it  was  alwAvs  tipontiuieouftly  ertagu- 
able,  nuil  while  or  yellowish  cloU  {r4)llL'rte4i  ahout  (he  aeat  of  <lit^harge. 
Thi!  color  nTthi!  iinnipturKd  vp»i<!lfH  vuritr<)  in  corr<>K[Kmflpnre  with  that 
of  the  dischnr^,  from  milk-white,  or  opalencence,  to  pale  8tmw.  The 
degree  of  milkine^  at  any  partirtilar  moment  was  alnayfi  the  5«me  iq 
all  the  separate  ve*icle»,  showine  that  the  caiine  of  variation  wa«  not  a 
local  one  particular  W  any  vesicle,  but  something  aflet-tinu;  the  eruptioo 
generally,  and  depeodiug  presumnhly  on  the  state  of  the  blood. 

Tlie  vo«ic1e8  varied  iixtonly  tti  c<:>lor,  but  also  in  fulue^a  and  tureidity  ; 
and  it  waa  noticed  that  the  whiter  they  were  the  more  distended  they 
appeared,  and  that  when  they  were  pale  they  were  alao  more  flacdd. 

Twocircum«Uinc«8EiHVcted,  though  somewhat  irregularly,  the  whitenen 
and  fulness  of  the  vesicles,  namely,  the  general  8late  of  the  patient's 
bealtii,  and  the  digestion  and  assimilation  of  food.  On  the  days  when 
tbe  patient  was  out  of  sorts  or  feverish,  the  vt;8icle8  were  paler  and  more 
Snccid  ;  but  when  the  appetite  and  sleep  returned,  the  vesicles  became 
milky  and  turgid. 

The  utiect  ut'  food  was  found  to  be  tolerably  constant  in  kiml,  though 
not  uniform  in  degree.  The  vesicles  were  paler  in  the  morning  before 
breakfast,  after  the  prolonged  fast  of  the  night.  At  this  period  tbey 
were  often  i^uite  lymphous.  -Soon  after  breakfast  tbey  began  to  grow 
fuller  and  whiter,  and,  as  a  rule,  the  mlikinew  increased  through  the 
day,  attaining  ila  rna^cimum  some  aereu  or  eight  hours  after  dinner.  Of 
courbe,  the  appearance  of  the  discbarge,  if  there  were  any,  followed  the 
same  rule. 

The  vcaiclce  aocmed  to  be  situated  id  the  substance  of  the  cutis,  ontl 
their  surface-wall  vrm  evidently  composed  of  something  besides  epitbe- 
lium.  In  the  larger  vesiclt«  their  baac  wtu  raised,  and  consisted  of  soft 
<'uianeoUii  tiMUc;  and  capillary  vessels  could  be  seen  travelling  over 
their  transparent  summits.  Wnen  a  vesicle  was  gently  pressed  with  the 
tip  of  the  tinger,  it  waa  immediately  emptied,  tls  tluid  contenl5  eAcaping 
into  the  deeper  parlP.  After  the  pressure  wa*  withdrawn  tbe  veniele 
slowly  tilled  again.  Tliere  was  no  direct  communication  between  neigh- 
boring ve<ticle«,and  when  one  was  ruptured  and  discharging,  the  veiiiclee 
around  it  still  appeared  full  and  turgid.  It  wa:*  nolicett,  however,  that 
when  the  discharge  bad  been  very  tree  for  aome  hour",  all  the  vesicles 
appeared  llaccid.  Even  wlieu  a  whole  cluster  was  eompi-essed.  the  neigh- 
boring veaicles  did  not  ap|>ear  more  distended.  Tbe  idea  conveyed  by  the 
study  of  tbe  eOecls  of  |)rt«sure  on  different  vesiclet  and  groups  of  vesi- 
cles was,  that  each  vesicle  coiiiii>uuicate<l  with  a  mor«  deeply  situated 
rt««rvuir  of  iiuiu!lum<j«iug  channels.  When  a  vesicle  was  pricke«I,the 
Qow  from  it  immediutely  began,  and  it  continued  at  a  steady  rate  for 
hours  together.  On  one  uccaeiou  the  rate  of  flow  from  a  punctured 
vesicle  was  teat«<l,  and  found  to  be  e4uivulent  to  eight  ouucea  per  bour. 

Tiic  cfiaractcrs  of  the  discJiar(/e,  whether  it  was  milky  or  opalescent,  wef* 
always  ecueutially  the  same.  After  standing  a  few  mioutee  it  eet  Into  a 
tremulous  jetly.  In  a  few  hours  there  was  a  separation  into  clot  and 
serum.  U  ctMigulnted  with  heat  and  with  nitric  acid,  but  not  with  acetic 
acid.  When  shaken  with  an  npial  bulk  ol'ethcr  the  white  appearance  was 
removed,  and  the  fluid  became  transparent  and  yellowish  like  blood- 
serum.    These  rcactiona  prove  that  it  contained  fibrin,  albumen,  and  fat. 
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and  that  it  differed  essentially  from  true  milk  in  aot  ooDtaioiog  (uscio. 
The  reaction  was  always  alkaline.  The  varying  degree  of  nillkiofflB 
vas,  of  course,  due  to  ihe  varying  quantilv  of  fatty  matter.  Under  the 
mieroecope,  myriads  of  minute  fat  molecures  were  seen,  sometiroea  mixed 
with  larger  oil  globuln:  in  addition  to  these,  pale  corpiuclci,  identical 
in  Btrudure  with  the  white  oorpu&cle*  of  the  blood  ur  chyle,  were  alwaya 
present,  hut  not  In  largo  number*.  No  other  organic  form«  were  ever 
aeen  exrept  the  tmnsparL-nt  tihrilla-  of  coagulated  Jihrin. 

The  fluid  is  thuB  seen  to  bo  itiniilflr  in  oharaeter  to  chyle  when  milky, 
ami  to  lymph  or  tiqunr  eangninis  when  pale.  It  is  also  identical  with 
the  admixture  which  taken  place  in  caws  of  chylous  iirine.  A  case  of 
cbylouis  urine'  happened  to  he  in  the  Infirmary  at  the  very  time  the 
prtMot  case  was  under  observation,  and  neither  chemicallv  I  excepting 
proper  urinary  ingreitientii;  nor  microttcopjcftlly  could  any  diiitinction  be 
Diade  between  them.  Still  more  significant  of  this  alliance  vta  the  fact 
to  be  noted  presently,  that  on  two  separate  days  this  mau  did  actually 
pan  chylous  urine. 

The  cuuditjou  of  the  urine  was  carefully  noted  duriog  tlio  progrees  of 
the  ease.  It  waa  generally  found  to  be  reiortrkably  »canLy  in  «]uuutity 
and  of  high  specific  gravity.  AVhcn  tbe  discharge  from  the  vesicleis  was 
abundant,  the  (juanlity  of  urine  rauged  iVuiu  1^  to  l!j  ounces  in  tbe 
tweuly>fuur  hours.  When  tlii*  eruption  was  dry,  the  uriuv  wae  some> 
what  more  abundant,  and  varied  from  18  tti  *^  ounces — on  one  occasion 
it  reached  'lA  ounces,  and  on  nuotbur  40  ounces,  which  was  the  largest 
flow  chronicled  during  his  long  B4.>journ  in  the  Infirmary.  The  specific 
gravity  varieii  from  102'')  to  lOH'I;  it  frequently  deposited  lithates.  but 
did  not  eoDtain  either  albumen  or  sugar.  Tbe  scantiness  of  the  urino 
was  partly  due  to  the  voluntary  abstenlioo  of  the  i>aticnt  from  drink. 
lie  believed  that  drinking  always  increased  the  flow  of  the  discharge  ; 
and  he  endured  coostant  and  severe  thirst  in  order  to  check  this  loss. 

On  December  2d  the  urine  was  voided  milky  on  two  occasions.  It 
preaented  alt  the  ordinary  charactera  of  chylous  urino.  Again,  on 
January  \'nh,  the  [Mitient  parsed  three  ounces  of  chylous  urine,  and  on 
the  following  day  fat  was  found  in  the  urine  with  the  micnMcope,  though 
not  in  flulBcient  quantity  to  produee  a  milkineHS  of  the  accretion. 
During  these  two  days  the  eruption  was  dry.  With  these  exceptions 
the  tirine  continued  of  normal  composition  throughout,  and  free  from 
allmnien. 

Tbw  only  t;en«*ral  Hymptoms  referable  to  tbe  disease  on  the  abdomen, 
and  tbe  diflcborge,  were  attacks  of  cbitllneas  and  shivering,  with  a  iieniie 
uf  great  weaknen^i.  Theae  occurred  repeatedly  when  tbe  diwharge  waa 
copious  and  longcontintie<i.  Tie  also  complained  occnsionally  of  aching 
pains  in  the  abdomen  and  of  indifferent  sleep;  but,  as  a  rule,  he  was  in  a 
stale  of  fairly  comforluble  health  until  tuberculous  eymptoots  bnike  out. 

When  the  patient  entered  the  Infirmary  in  SeptemWr,  he  did  uot 
appear  to  bv  affected  with  auy  disease  except  that  ou  tbe  ab<lomeu.  But 
in  March  of  tbe  succeeding  year  he  began  to  lose  weight,  and  the  teui' 
pemture  of  the  IvhIv,  whirli  previously  had  ranged  from  ^7"  to  yS.fi", 
began  to  riae,  and  ranged  from  ^9"  to  102'.      Tuc  physical  signs  and 
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symptoniB  of  pulmoiinrv  plitbieis  uUu  uiuUv  tb«ir  appeanioce.  aiid 
steadily  prugrwoeii.  Hie  bcAlth  eluwly  devliuud,  unlil  at  length  he  wu 
unable  to  leave  bio  Imkj. 

The  eruption  witberwl  slowly  us  the  pulmonary  iliueaae  advauoed';  llie 
vesiules  became  |>entistPiuiy  giale  &a<\  flaccid;  the  diacbarge  became 
waiery  and  ai-anty,  and  tinaily  ceased  Bome  five  days  befure  deatb.  The 
state  of  the  eruptinn  the  day  before  deatb  is  thus  deu(-ribe<l  by  my 
clinical  clerk,  Mr.  Fatcbetl.  "The  vestclra  have  lost  (heir  character 
of  veBi[!l««  altogether,  they  »eem  cr)tivbrtij«l  inttt  »mall  furfuraceuug  ecales 
of  difftircnt  colors,  some  being  of  a  r«ddiah  yelluw,  others  of  a  ragpberryj 
olor;  the  small  vesicles  scattered  over  each  flank  look  exactly  Uke 
flea-bites." 

The  urine  was  reduced  to  sis  and  eight  oune«e  per  day  in  the  laat 
week,  and  the  symptoms  hsbiuikhI  the  so-called  typhoid  character — with 
low  muttering  delirium,  iudiflerence,  picking  at  the  bedclotbci,  and 
finally  coma.     Death  occurred  on  Mny  '22d. 

Autop»if  Tariiltf-one  Ilourt  after  Death. —  Both  lungs  were  studded 
with  gray  granulations  intermixed  with  larger  masses  of  gray  and  yel- 
low tubercle,  some  ai  which  were  suAencd.  Two  small  vomicie  were 
fouud  in  the  Icfl  apex,  and  une  iu  the  right  Tuberculous  ulcers  were 
also  foiiud  iu  the  small  and  larec  iutestineii.  The  bruncliial  an<l  meaea* 
teric  glands  were  enlarged.  The  liver  wei){he<)  sixty-four  ounces,  and 
the  spleen  nine  ounces ;  both  organs  were  bealtby-  The  kidneys  and 
bladder  were  benltby.  The  integument  of  tbe  bypogA«trium  vi»»  much 
thickened  ami  spongy,  c<mtrastitig  utrungly  with  the  emaciatt-d  integu- 
ment over  the  thorax.  The  lining  uiembrano  of  the  bladder  was 
minutely  exaiuiued,  and  appeared  smooth,  gliateuiug,  and  healthy 
throughout,  No  eolargemeat  or  unnatural  condition  of  the  thoracic 
duct  or  of  Uie  lymphatic  veescU  or  glaudu  could  be  detected.  A  con- 
siderable piece  of  uie  abdominal  wall,  embraciug  a  jwrtiou  involved  by 
the  diseoMD  uud  a  portion  extending  beyond  into  the  healthy  skilly  «h 
out  out  for  further  examiuation. 

Examination  of  the  iSkin  in  the  Vimusd  Arta. — On  making  ft  verticft] 
Beoiion  through  the  sbiu  ami  tiuhjaueut  parts,  it  was  at  ooce  peroeiTed 
that  the  ilbeaAe  involveil  e«>enlially  the  culii;  vera  and  the  eubcutanooue 
tissue.  The  teudin<>u»,  mu«ciilar,  and  [wri toiieal  strata  were  in  every 
respect  perfectly  normal.  The  nkin  was  immen.'tely  thickened,  ao^ 
formed,  with  the  subcutaneous  tinaue,  to  which  it  was  structurally  united, 
a  thick  pad  or  layer  of  tissue  varying  from  half  an  inch  to  an  inch 
thick.  When  fresh,  the  cut  surfac«  had  a  pale  rofte  and  somewhat  fleshv 
or  granular  appearance.  This  tissue  was  traversed  by  short  channels  or 
lacuoK,  varying  from  the  width  of  a  crow-qnill  to  that  of  a  hair.  By 
making  numerous  thin  sections  vertically  and  horizontally  and  examin- 
ing them  with  a  tens  nnd  a  microscope,  these  lacunn  could  be  seen  to 
communicate  freely  with  each  other  by  small  smooth  orificea.  Tha 
vesides  evidently  constituted  the  surface  boundaries  of  the  more  super- 
ficial lacuna-.  The  lining  membrane  of  the  lacuuu.'  and  of  the  vesicles 
was  smooth  and  glistening;  and.  when  gently  scraped  with  a  knife,  it 
yielded  a  small  quantity  of  a  whitish  dcbrie,  which,  under  the  micro- 
scope,  resolved  itself  intt>  spheroidal  and  nucleated  cells  resembling  those 
which  were  l^>ond  in  the  discharge  during  life. 
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Here  &re  eviiiently  the  eleraenu  of  a  slandular  structure — a  mem- 
brane lioeH  with  ^pherioal  Duolented  coIIb.  But  the  annlogy  is  rather 
with  the  <luetk-9d  toMicles  of  Peyer'a  patches,  and  still  more  with  the 
ganglia  of  the  lymphatic  chaiDa  tlian  with  the  glnnda  engnge/l  in  thft 
regular  work  of  swcn^lioii  luid  postwMing  excretory  ducts.  The  n«w 
atruclure  had  no  connectiun  with  lh«  norriial  elands  of  the  ekin.  The 
fuDDel-shapt^d  oriBcen  of  the  sweat-glamle  cuuM  be  seeu  opeuing  inde- 

Eendeotty  <>n  the  surface  ia  the  hollows  betweeo  the  veoiclee,  aad  the 
air  foUicJes  preseoted  their  oormat  appearnucc. 

The  chiuf  Interest  in  llie  case  lay  in  the  light  which  it  throws 
on  the  patholnijy  of  chylous  urine.  It  can  scarcely  he  doubted 
tiiat  the  euae  was  ;^onerit'ally  identical  with  tlmt  curious  dis- 
oi^er.  Tlie  ahsolute  similarity  of  the  diacliargc  with  the  tibro- 
albuminous  and  fatty  elements  added  to  the  urine  m  chylous 
urine,  the  sudden  ap]ieamnoe  and  ees^ation  of  the  discharG^,  the 
cttprieiotis  terms  of  the  duration  of  the  discharge  in  the  two 
diaorderit,  and  the  actual  uccurrence  of  ehytoutt  urine  on  two 
oceaHtotiH  in  the  case  of  KohiiiBon.  scarcely  leave  any  room  for 
doubt  on  this  point.  Had  the  disease  in  this  case,  instead  of 
oocup^iue  the  suheutaneous  tissue  of  the  abdomen,  been  devel- 
oped 111  the  submucous  tissue  of  any  part  of  the  urinary  pass- 
ages,  it  is  evident  that  the  conditions  for  the  production  of  an 
oniinary  case  of  eliylous  urine  would  have  existed.  It  is  even 
almost  certain  that  some  email  part  of  the  nriuary  membrane — 
probably  thai  of  the  front  uf  the  bladder — was  actually  invaded 
oy  the  (disease  which  affected  the  abdomen,  bat  no  anatomical 
traces  of  such  extension  could  be  detected  at  the  autopsy,  owinjj 
probably  to  the  fact  that  in  the  last  few  weeks  of  life  the  morbid 
process  had  retrograded,  and  had  consecjtiontly  left  no  appreeia* 
hie  marks  on  the  surface  of  llie  bladder. 

It  may  be  assumed  witli  Aomc  conlidencc,  that  in  some  cftseR 
of  chylous  urine  the  ditK-ase  is  esaentially  of  the  sanie  pathu< 
logical  nature  as  the  diseaae  on  the  abdomen  uf  Robinson.  And 
looking  to  the  iibsoUite  identity  of  the  discharge  in  these  cases 
with  chyle  and  lymph,  it  is  ditiicuU  to  avoid  the  impression  that 
the  structures  which  produce  this  discharge  are  anatomically 
aualuguua  to  tlic  lacteal  and  lymphatic  tissues.  The  examina- 
tion of  the  6kin  nf  the  abdomen  in  Kobinson's  cose  gave  strong 
sapport  to  this  view.  When  the  preparation  was  fresh,  the 
thick,  »o[1  layer,  inlu  which  the  skin  and  bubcutuneuu^  tissue 
were  converted,  bad  very  tniicti  the  pale  flctdi-i'olor  and  general 
appearance  of  lymphatic  gland  tiftfiue;  and  the  short  communi- 
cating Incume  traversing  it  in  all  directions,  suggc!!>ted  a  ftruc- 
tare  not  dissimilar  to  an  immense  exaggeration  of  the  lymphatic 
plexus.  I  found  it  impost^iblc  to  resist  the  idea  that  this  was 
realty  the  trno  pathological  solution  of  the  ease,  and  that  a 
similar  solution  applied  to  cases  of  chylous  urine. 
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It  is  well  kDown  that  the  skni  with  the  eubcutaneoiis  tissue, 
and  the  mucotie  membranes  with  the  9i]hmucous  tissue,  arc 
exceedingly  rich  in  lymphatics,  which  form  a  close  network  of 
commiinicatiiig  cliatitteU  in  these  Rltuatioiis.  It  is  furtlior 
known  that  the  cells  lining  tlio  lymphatic  channels,  especially 
those  ot'  the  lymphatic  glitixl'^i  pi'rt'urm  a  glandular  functiuu, 
and  impress  Important  cliange^  on  the  lyinph  passing  through 
those  channels. 

Now  let  it  be  supposed  that  at  some  spot  the  lymphatic  net- 
work becomes  immensely  hypertrophied:  that  its  channels  be- 
conte  varicose  (as  it  wei-o):  that  the  contained  cells  assume  by 
degrenB  iho  property  and  function  of  the  cells  lining  the  lacteal 
duct.s  iind  lacteal  glaiuU:  that  the  more  snpcrticial  of  these  vari< 
cose  erilargementA  project  above  the  surface  of  the  skin  or  of 
the  urinary  nuicous  membrane,  aa  the  case  may  be:  and,  lastly. 
let  some  of  these  superticiul  entargementa  become  ruptured  and 
discharge  their  contents  exIcrnaUy  or  into  the  urinary  passages, 
and  the  conditions  are  pre-senied  for  the  production  of  chvlous 
urine,  or  of  such  a  case  as  that  of  Robinson  and  othore  of  a 
similar  class  to  which  reference  has  been  made  («/■<?  p.  34(5,  foot- 
note). 

It  is  always  satisfactory  In  studying  any  rare  disease,  to  he 
able  to  refer  it  hy  analogy  to  some  nreexisting  well-known 
category,  and  the  view  }n^t  presented  of  the  pathology  of 
chylous  urine  and  the  al!ied  disorder  of  the  skin,  fands  its  exact 
analogy  in  those  hypertrophies  of  the  hloodvessels  which  con- 
stitute! venous  nievi,  erectile  tumors,  and  anenriams  by  anastn- 
mosiA — all  of  which  are  exaggerations  of  hypertrophies  of  the 
aornial  arterial  or  venous  plexuaea. 

It  rarely  or  never  Imppens  tliat  any  tissue  ttufiers  morbid 
hypertrophy  without  nome  degree  of  modification  of  its  normal 
structuix';  and  the  hypertrophied  lymphatic  tissue  which  1  have 
suggested  as  one  cause  of  chylous  urinu  and  the  allied  condition 
ill  the  skin,  is  undoubtedly  modified  by  the  morbid  impulses 
which  generate  it.  Not  only  is  the  anatomical  structure  con- 
siderably altered  from  the  normal  type  of  lymphatic  tissue,  hut 
the  function  of  the  cells  also  sutlers  a  modiJication.  The  cells 
which,  in  the  normal  state,  elnhonite  lymph,  in  the  morbid  slate 
come  to  produce  chyle,  or  a  fluid  intermediate  betxvecn  lymph 
and  chyle.  These  modifications  are,  however,  strictly  within 
the  limits  which  we  generally  (ind  in  other  morbid  nyjienro- 
phies. 

A  new  and  important  light  has  been  thrown  on  the  pnthotog^r 
of  chyluria  and  those  cases  of  cutaneouB  chylous  dincharges 
whicli  occur  endeniically  in  India,  hy  the  reBeairhes  of  Dr. 
T.  R.  Lewis.  I>r.  IjcwIs  discovered  that  the  blood  and  urine 
of  patients  eutlenng  from  chylous  urine  contained  numbers  ot 
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actively  moving  microecopic  worms,  to  which  he  gave  the  name 
of  FUaria  sa}tffuinis  hominis.  Tbeee  have  since  been  shown  to 
be  the  embryos  of  an  atlult  worm,  M'hieh  wan  not  discovered 
until  eome  time  artcrwarils.  The  reader  is  referred  to  Chap. 
Xrir.»  Section  lU.,  for  a  dt-Rcriiiiioii  of  the  parasite  and  the  other 
gyinptonia  which  attonil  ilB  prt-soiice  in  the  body.  In  a  post- 
Diortem  examinalion  of  a  cai^e  uf  chyluriii,  I)r.  Lewis  found  in 
the  kidneys  vast  numheitt  of  tihirite,  tioib  in  the  cortioil  and 

fiyrnmidal  portions.  There  were  also  found  "  numerous  trans- 
ucentoildikc  tubules  of  a  somewhat  varicose  appearance  run- 
ning alonptide  tliu  uriniferous  tuhes  as  if  the  lynipliatics  or 
minute  bloodvessels  of  the  part  had  been  plugged."  llie  organs 
did  not  appear  otlicrwist-  diseased. 

My  former  pupil,  Ur.  Uancroft,  now  practising  in  Brisbane, 
Queensland,  Australia,  informs  nie  thut  eliyluria  is  not  uncom- 
nton  in  tliat  colony.  He  has  detected  tilarifc  both  in  the  urine 
and  in  the  blood  of  patients  so  affecred,  and  has  aleo  discovered 
ihc  udult  worm  which  gives  rise  to  ilieni. 

It  may  be  supposed  thut  aggregations  of  these  little  animals 
in  the  kidneys,  or  some  other  part  of  the  urinary  tract,  give  rise 
to  rupture  of  the  lymphatics  and  a  leakage  of  Ihcir  contents 
into  tne  urinary  channels,  and  in  this  way  produce  chyluria.  A 
further  account  of  the  lite  history  ol'  the  parasite  will  be  found 
in  Chapter  Xlll..  to  which  the  reader  is  referred. 

The  following  abstract  of  Dr.  Mackenzie's  case  will  servo  to 
iHustTate  the  course  of  chyluria  due  to  titarial  embryos,  and  is 
specially  interostttig  from  the  completeness  of  the  observation, 
and  from  the  light  which  it  throws  upon  the  relations  of  the 
tilurial  embryos  to  the  periods  of  the  disease : 

F.  H.  v.,  aged  twentysix.  was  bnri)  at  Mudraii,  anil  lived  io  In<]ia  up 
to  BIX  months  of  coining  iimler  the  carv  of  Dr.  Msckenzie.  About  oiiu 
monili  an«r  arriving  in  Euglam)  he  iiuliced  that  his  uriue  was  iucrcaecd 
ja  Quantity,  that  it  ciinniinvd  ctuts,  and  appeared  slimy.  Id  abuut  a 
veeic  the  urine  (jraHually  Bsaumet)  a  milky  apiiearanLi*.  and  shiirtly 
became  as  "  while  ai»  milk."  On  May  6, 1881.  whilai  lying  dnwn  in  the 
middle  of  the  day  hn  was  seized  with  a  violent  paiu  exteimiiif;  rmm  the 
left  luiu  t<t  the  left  testicle.  The  pain  lasted  furnhotii  twt^niy  iiiiu  htHH¥. 
and  during  its  ciiiuiattancc  the  uriue  wait  of  a  difp  bhirtd  (!<d<)r.  He 
gradually  IiMt  Hesh,  the  urine  became  mure  cnj)i<ins,  uml  furnn-d  <in 
Mftoding  getatiiKKis  doia.  The  piitii-ui  was  admiltt^l  into  the  lionihin 
H'«i»ital.  under  Dr.  Miickenzitr,  un  Auguct  llifi. 

He  woi  then  a  wtdl  made,  lieallliy-li)i>kiiig  man.  His  appetite  was 
KQud,  hut  he  Hluitt  Imdly.  huviag  u>  ritte  fn^iueiiily  t<i  iiass  untie.  Xu 
disease  of  the  clx^t  or  alHlonien  c^mld  he  de[ec^tt>d.  ilia  nei>;lit  was 
9  at.  1  th.,  wliile  nn  arriving  in  Kngland  it  was  11  »l  £  lbs.  The  urine 
resenibled  rich  milk  mixed  with  a  little  blood.  A  few  minutes  after 
l>eing  pooted  it  coagnlated  to  a  soft  tremulous  jelly,  the  coaguluni  aft«r> 
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wards  breaking  down.  When  fre^hlv  passed,  the  arine  had  a  sweet 
odor,  but  (111  stnndiog  becnrne  fetiil.  'I'he  quantity  passed  daily  was  on 
the  avcmee  ]'20  ouuces.  Ic  had  a  BpeciRc  gravity  of  about  1010,  was 
faiDtly  alKaline  nr  Deutral,  and  coDiaincd  nu  sugar.  It  contaioed  albii* 
men.  Wbrn  shaken  wiik  ether,  the  uriito  ttwt  iu  milky  ehanicter.  Th« 
day  urine  had  a  brownish  lint,  almcmt  cumplet«ly  coagulated,  and  con- 
tained much  bLixtd.  while  ibe  night  urine  was  mure  milky,  did  uut  furm 
s»  targe  n  omgulunt,  and  contained  less  bloixl.  Filariu;  were  fjund  io 
the  urine  both  dead  and  alive.  The  bh«Hl  contAitied  lurge  numbers  yf 
embryo  filariie  when  examined  at  uight  time.  Uelween  9  a.m.  and  6 
P.  M.  n'>  tilariie  were  found  ;  at  H  p.  M.  a  few  were  Men ;  these  had  in- 
creased  in  number  at  !)  p.  H.,  were  in  the  greatest  number  at  midnight, 
end  gradually  decreased  in  number  up  to  9  a.  Si.,  when  they  had  entirely 
dit'appeared.  At  night  it  waa  ciiriipnted  that  from  thirty-six  tu  tWty 
millions  of  filarial  embryus  wtre  preaenl  in  the  blwHj. 

Tlie  hours  of  meali  were  altered  lu  four  hours  later  without  any  effect 
on  the  filariie,  but  the  day  au<l  night  urines  were  rendered  alnioat  alike 
Complete  reversion  of  the  houra  of  movement  and  rcet,  and  correspond- 
ing change  in  the  meni  I  ime^.  caused  stimilar  reversion  in  the  filarial 
periodicity,  the  ninximum  number  in  the  blow!  being  then  Ibund  at 
noon,  and  few  or  none  at  midnight. 

Under  treatment  the  patient's  health  improved  and  bis  weight  in- 
creased. Ou  October  2Ul,  allcr  exp<isure  to  cold,  he  had  a  severe  rigor 
with  vomiting,  hcndache,  and  pain  in  the  epigHstrium  and  right  hypo- 
choudriuni.  Temperature  1<>I~.  The  patient  ivughed  without  ex[)ecL(v 
ration,  and  had  a  pain  in  tlio  right  fuilc,  iacrpatted  ou  ctmgbing.  On 
Ocf^'ber  2.1d  the  Irrt.  *houtder  was  tendt-r  and  swollen.  Ijater  on,  a 
BWelling  appeared  juitt  ivbr>Tc  the  loft  clavicle,  the  skin  over  which  was 
red.  This  inoreaafd  in  Mr.e.  gradually  aMinncd  the  characlent  of  an 
ab«cesfi,  and  wan  opened  anliociitioally  ou  November  4th.  pun  and  blooii 
escaping.  Double  pteuriRy  afteruanJa  developed  itself,  and  further  coU 
Ieclionflofpu«forme«lin  thclefiarni.  Thn  patientgra4tually  liKttstrenglh, 
and  died  on  .January  10,  1SS2,  From  tVtuIwr  2^d  no  filarial  were  found 
in  the  blooil,  and  while  they  were  «ecn  a«  usual  on  October  20th,  on  the 
21st  they  were  very  feeble  and  #oon  died. 

At  the  nutopy  there  was  found  empyema  of  the  right  side,  and  on  the 
left  side  pleonsr.  The  right  lung  wai  collapsed,  and  the  tell  i*dema- 
tou8.  The  kidneys  sboweii  early  Biippuralive  uephritla  and  several 
wedgeBha[ie<l  patcheit  were  found  in  the  cortex.  The  thoracic  duct 
comoieuL-vil  iu  h  dense  niHse  of  dilated  lymph  einutiee  exieudiug  fnmi 
the  bifurcation  of  the  aorta  below  ft  the  aortic  opvuing  uf  the  dia- 
phragm above.  The  thoracic  duct  was  |>erviuiiH  for  1)  inch  above  the 
diaphragm,  then  tilled  with  lou»e  clot  for  a  similar  distance,  al\er  which 
it  was  lo6t  iu  a  tough,  thick  mass  which  was  ajiparently  of  infiammn- 
tory  origin.  The  iliac,  lumbar,  and  renal  lymphatics  were  dilated,  but 
espt'cially  those  in  the  leA  renal  region. 

It  was  BUppoeed  that  the  parent  worm  bad  beconw  dislodged  in  tbn 
rigor,  and  btouming  inigiactcd  in  the  thoracic  duct,  had  excited  tnffatn- 
luatioD,  Id  the  midst  of  which  it  perished. 


TREATMENT.  855 

Trbatubnt. — Hitherto  the  treatment  of  this  disorder  has 
proved  very  unaatisfuctorj.  It  generally  persists  in  spite  of 
every  remedy,  or  disappears  witnout  any.  The  physicians  of 
Rio  chiefly  recomniencl  salt-water  baths,  and  iron  internally. 
Mineral  and  vegetable  astringents  have  been  tried  repeatedly 
with  small  evidence  of  success.  The  best  results  have  followed 
large  doses  of  gallic  acid.  Dr.  Waters  and  Dr.  Bence  Jones 
gave  from  one  to  two  drachms  a  day. 

Dr.  Bunyan,  of  George  Town,  British  Guiana  ("Lancet," 
1846, 1.  95),  relates  a  very  interesting  case,  in  which  the  disease 
bad  lasted  ten  months.  Various  remedies  were  tried  without 
saceesB.  On  the  advice  of  an  old  negress,  the  patient  took  a 
decoction  of  mangrove  bark  (Rhizophora  raeemosa),  in  ounce 
doses,  four  times  a  day.  In  seven  days,  he  was  bo  greatly  im- 
proved that  he  discontinued  the  medicine  for  two  days,  when 
the  syniptoms  returned.  The  medicine  was  resumed  in  in- 
creased quantity,  and  continued  for  several  days,  until  all  the 
symptoms  had  entirely  disappeared.  Afterwards  he  sutFered 
two  returns  of  his  disorder,  which  were  immediately  cut  short 
by  the  use  of  the  mangrove  bark.  I  know  not  whether  the 
mangrove  bark  has  anti-parasitic  properties,  but  if  it  has  its 
success  in  the  treatment  of  chyluria  ia  comprehensible.  It 
would  certainly  be  worth  a  trial  to  treat  cases  of  chyluria,  in 
which  filariffi  are  found  in  the  blood,  by  anti-parasitic  remedies, 
and  especially  by  large  and  sustained  doses  of  the  iodide  of 
potassium. 

The  effect  of  diet  was  investigated  by  Dr.  Bence  Jones.  lie 
found  that  the  urine  was  somewhat  less  chylous  \\-ith  vegetable 
than  with  animal  food;  he  also  found  that  the  pressure  of  a 
tight  belt  round  the  loins  relieved  the  pains  in  the  lumbar 
regions,  and  seemed  to  improve  the  condition  of  the  urine  a 
little. 

Dr.  Dickinson,  in  his  case,  believing  that  the  chyluria  was 
due  to  regurgitation  of  chyle  from  the  thoracic  duct  into  the 
bladder,  applied  the  abdominal  tourniquet,  with  a  marked 
amelioration  of  the  condition  of  the  urine.  The  effect  of  indi- 
vidual applications  of  the  tourniquet  diminished  after  a  time, 
but  a  slight  permanent  improvement  was  observed.  The  chy- 
luria finally  ceased  after  the  use  of  injections  of  perchloride  of 
iron  into  the  bladder. 


PART  III. 


IROANIG  DISEASES  OF  THE  KIDNEYS. 


CHAPTER   I. 


CONGKSTION  OF  TEE  KiUNKVS. 

Under  the  title  of  Congestion  of  the  Kidne^ve,  I  propose  to 
consider  those  less  serious,  uiid  for  the  must  part  secondary, 
renal  derangements  which  are  occasioned  either  by  an  undue 
determination  of  blood  to  the  organs  (active  congestion),  or 
some  mechanical  obstruction  to  the  return  of  blood  from  the 
or^ns  {passive  cotigeslion). 

Kena)  onngestioii,  both  active  and  passive,  if  enffictently 
intense,  is  attended  by  the  presence  of  albumen  in  the  urine 
(generally  in  small  quantitv),  sumetimes  with  blood,  and  casta 
of  the  uriniferoua  tubes.  Dropsy  is  not  a  symptom  proper  to 
renal  congestion;  when  present  it  depends  on  other  causes,  com- 
monly heart  or  lung  disease. 

Active  congestion  is  produced  by— overdoses  of  certain  irri- 
tants (cantharides,  ttirjicntine,  etc.);  by  exposure  to  cold;  it  is  a 
common  instance  in  all  lebrilc  and  itinamniatory  complaints;  it 
occurs  in  saccharine  diabetes;  probably  in  some  cases  of  hyper- 
trophy  of  the  left  ventricle;  and  it  is  found  also  in  the  opposite 
kinney  when  one  kidney  has  become  disabled. 

Pa«!ive  congestion  accoiiipanice— regurgitant  heart  disease; 
obstructions  in  the  lungs  (enipliyaoma,  pleuritic  etiuaion);  pres- 
sure on  the  emutgent  veins  or  inferior  cava  (pregnancy,  abdomi- 
nal tumors). 

If  the  determining  cause  of  the  congestion  be  a  persistent 
one— B8  in  valvular  Imurl  disease  or  diabetes,  organic  charigea 
are  at  length  produced  in  the  kidneys,  which  near  a  strung 
resemblance  to,  if  they  are  not  identical  with,  certain  forma  of 
Brigbt's  disease. 

Accordingly,  several  of  the  conditions  here  considered  have 
been  arranged  by  other  writers  (Johnson,  Frerichs,  Ghesingorf 
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Bamberger,  "Wapuer)  anioiig  the  rorierieB  of  Bri{;ht*B  disease. 
But  olthnugh  there  arc  unqueBlionabIc  attiiihicK  bciwccn  the 
two  classes  of  oases,  there  ftrc  also  flitfereneeFi  fwi  inurked,  in  their 
8^'tii)iti>iii8,  pro^resB,  hikI  general  chiiieal  hiHlorv,  that  it  only 
tends  to  coiifuninn  to  unite  them  under  one  heading. 

It  will  greatly  facilitate  our  comprebcusiun  of  the  relntiona 
subBiHting  between  eerliLin  c-han^et>  in  the  composition  of  the 
urine,  and  certain  disturbances  of  the  renal  circulation,  if  we 
take  a  review  of  the  experimental  researches  whic-h  have  been 
luade  in  this  direction. 

Mr.  George  Ito1>in«ion  was  the  first  to  demonstrate,  that  a 
complete  or  partial  impediment  to  iho  return  of  blood  by  tlio 
renal  veiiia  caused  alhumcn,  hlood,  and  somntimcs  fihrm  to 
appear  in  the  urine.  lie  operated  soluly  on  rabbits.  In  one 
8et  of  experinientH,  he  placed  a  tight  ligature  round  the  renal 
vein:  in  a  second  set,  the  obslruction  was  niitde  incomplete — a 
certain  amount  of  blood  being  still  permitted  to  circulate 
through  the  kidneys.  In  both  these  sets  of  experiments  the 
urine  invariably  became  more  or  less  albuminous,  and  iu  most 
eases  bloody.  The  kidney,  of  which  the  vein  had  been  tlius 
(distructcd,  was  in  every  instance  found  heavier  than  its  unin- 
jured fellow.  Tliti  proporliun  bctweuu  them  varied  from  1}  :  1 
to  8:1. 

Frerichs  repeated  theae  experiments  ou  dogs,  rabbits,  a  cat, 
and  a  frog,  with  identical  results.  In  four  out  of  ten  experi- 
ments, he  also  detected  easts  of  tubes  in  the  urine,  and  iu  one, 
renal  epiihelium.  Weissgerber  and  Perls,  l^osner,  and  Ver- 
mont' have  rcjtcatcd  these  experiments  and  have  obtained 
similar  results. 

The  experiments  adnitl  of  easy  explanation.  The  hlood 
aecnmulatcs  behind  the  imp<>diment,  and  cuusen  an  increased 
lateral  pressure  upon  the  walls  of  the  renal  vein  and  ita 
branches.  This  tension  is  transmitted  backward  to  the  renal 
capillaries,  which  are  tliereby  distfudvd.  and  their  walls  flrtetiu- 
aicd,  creating  a  condition  highly  favorable  to  the  transudation 
of  the  serous  constituents  of  the  blood  through  their  coats.  If 
the  teusion  be  sutficiently  great,  blood  citrpuseles  escape  froni 
the  vessels  either  hv  diapcdesis  or  actual  rupture,  and  jiass  with 
the  albumen  into  the  urine.  It  is  probable  that  these  eonsc- 
qucnceh  lake  etieet  eurlie^t  in  the  tubules  of  the  medullary 
portion  of  the  kidney,  for  with  these  the  branches  of  the  renal 
vein  come  into  close  relation;  thence  the  pressure  is  transmitted 
through  the  renal  cnpilluries  to  the  Malpighian  clusters,  where 
there  exist  anatomical  facilities  for  reatly  paiisage  of  blood  int<» 
tho  urine.'    Cohiiheim  is  of  opinion  that  it  is  not  the  mere 
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increase  ifi  bloud-nretisure  which  ctiuscB  albutueti  to  tratieude, 
but  A  coiucideiit  alteratioD  of  the  epithelium  covering  the  glo- 
merulus. 

Increased  pressure  in  the  arterial  svstem  does  not  so  easily 
cause  albumen  and  blood  to  appear  in  the  urine.  Robinson 
sought  to  teat  the  ert'ect  of  iticreaiied  arterial  preswurt;  on  the 
comi»oaittoii  of  the  urine,  bj,- directing  a  stronger  Btreani  of  blood 
than  natural  into  the  kidncvB.  Firet  he  removed  one  kidney, 
thinking  that  the  phy^iolo^cal  determination  to  the  other  mi^ht 
Suffice  to  cause  albuminuria.  The  experiment  was  re[)eated  live 
timoe,  and  only  in  one  inslance  did  the  urine  become  albumi- 
nous, lie  then  removed  one  of  the  kidneys  and  tied  the  abdo- 
minal aorta  below  the  ori>rin  of  the  renal  arteries.'  In  this  way 
the  utmost  impulsion  of  blowl  into  the  renmining  kidney  was 
obtainod,  and  both  blood  and  albumen  invariably  made  their 
appearance  in  the  urine.  His  seventh  experiment  is  a  fair 
sample  of  bis  results. 

Kxpt.  7.  The  left  kiilney  of  a  middle-sixrtl  rsbhit  w«9  removed,  ami 
wciglu'd  54  graina.  The  sorts  wiia  then  tied  below  the  origin  of  the 
renal  arteries.  The  animnt  w&s  killed  nt  the  end  of  twu  htmra.  The 
right  kidney  weighed  N."!  grains:  it  contnineH  six  or  sevra  ecchymnMB 
of  rariuua  extent.  The  bladder  eniiiained  uhnut  a  drachm  of  urine, 
which  was  bloody  and  atbumiaoue  (loc.  cit.,  p.  79). 

These  results  have  been  confirmed  by  Frerichs  and  Meyer. 

In  the  experiments  of  llcrrnnnn  and  Overbeck,  another 
method  of  inducing  artificial  albuminuria  is  pointed  out.  Her* 
matm's  inuthod  consitited  in  tying  up  the  rciml  arteries  for  a 
short  time,  and  then  removing  the  ligature.  Tho  urine  which 
was  secreted  after  the  rcestablisliment  of  the  circulation  was 
always  found  albuminous.  Overbeck  interrupted  the  circula- 
tion in  other  ways.  In  one  set  of  experiments,  he  blew  up  a 
bladder  prcvioum  introduced  etiipty  into  tho  heart;  in  the 
second  set,  asphyxia  (and  consecjuent  arrest  of  the  blood-curreni) 
was  pniduued  by  coinpresfiing  the  Iruchea.  In  the  former  case 
the  obstruction  was  maintained  for  about  a  minute,  aud  in  the 
latter  for  four  minuter.  In  both  classes  of  experiments,  the 
urine  which  tirst  flowed  after  the  renewal  of  the  eiivnlation  was 
invariiibly  albuminous,  and  often  bloody.  The  albuminuria 
thus  provoked,  generally  lasted  a  lew  hours,  and  then  passtrd 
away.  When  desquamation  of  the  retud  epithelium  occurred, 
it  aXwAys  foitoitxd  the  appearance  of  the  albumen.     It  could  not 

*  Tytn^  th«  n1>d<>m!nnl  sorts  withi^ut  nmovini;  one  of  the  kidnvy  wu  pcr- 
r>>rmc<l  twic  hy  [tnliiivvn  on  vrcnk  nntinnlt-;  in  ooo  >>nt.v  ditt  nlbtimcn  ttppcikriR 
llie  iirinn,     Kn>ricli»  *tnU«i  tb»t  lie  cuuld  only  find  trarm  of  a1bufn«ii  in  i»  few 
c««»  iif-«T  (iK-li  Kn  opcntiun.    Hvjrw,  on  ibn  otbor  band,  ww  ubund«ol  ilUimi 
narui  fu]l<>w  tbii  opiinttioii. 
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therefore  be  the  Ltiusc  nf  it,  ns  Johnson  Burniised  to  be  tbe  cnso 
iu  the  albuminuria  of  Dright's  dieeaee. 

To  expluin  tlie  results  obiQirieii  by  Hcrnmmi  and  Overbeck, 
it  may  bo  supposed  tliat  the  temjiKjrary  dtoppage  of  the  blood- 
eiirreiit  crciitecl  iiii  [>b»tju-le  in  Ihe  renal  eHiiillaries — probably  an 
accumulation  of  liloo(I-c(irpu$clc»  in  the  Malpi^bian tufts — ivbicb, 
when  thu  circulation  waa  reistored,  operated  to  raise  the  pressure 
in  the  tniiinle  arteries;  in  other  wordti,  it  produced  uelive  con- 
^cMion  of  HUttictetit  intensity  to  cause  albumen  and  blood  to 
apirear  in  the  urine.' 

My  purpofto  in  culling  ullention  lo  these  roBearchcB  is  to 
show,  ihut  simple  byperdemia  or  congestion  of  the  kidneys 
(without  inflammation),  either  from  increased  impulsion  of 
blood  into  the  kidneys,  or  from  obstruction  to  the  return  of 
blood  from  the  kiduuy»,  is  Kulhcienl  to  determine  the  appear- 
ance of  albiinicn  and  blood  and  even  Hbrinona  ctista  in  tlio 
urine. 

An  impeded  circulation  through  the  kidneys  cannot,  how- 
ever, long  peraistf  without  induciu?  Bcriuus  and  permanent 
struetururchanges  in  the  organs.  Tbo  presence  of  blood-cor- 
puscle!*, and  tibrinouB  plugs,  iu  Ihe  delicate  tubular  structures, 
must  at  length  occasion  more  or  less  extensive  destruction  of 
these  structures;  and  tiie  continued  liypera;mia  must  derangu 
the  nutrition  of  the  glnndularelemeuts.  How  fur  theite  changes 
are  of  an  inflamniatory  nature,  cannot  be  preci^ly  indicated. 
One  of  the  most  important  results  of  a  long  continuanue  of  this 
state  of  things  appears  to  be,  an  excessive  production  of  adven- 
titious connective  tissue,  which  ovciitually  po&see  on  to  contrac- 
tion and  atrophy.  To  call  those  changes,  "  nephritis,"  is  to  uwj 
a  term,  which,  to  say  the  least,  is  calculated  to  mislead. 


ACTIVE  COXfiKSTIOX. 

(CatarrAallft^/iritu  »/  Vxrchau.) 

In  the  courac  of  eruptive  and  continued  fevers,  of  croup, 
diphtheria,  cholera,  erysipelas,  pyaMiiia,  acute  rheumati^sm,  pneu- 
tnonia,  and  other  intlamniatorv  ditteascs,  the  kidneys  partake  id 
the  general  hypenemia  of  t&e  internal  organs.  J*ot  unfre* 
quently,  however,  thev  are  the  seat  of  a  <lisproportionate  deler- 
niinationof  blood,  unualbuincti  appears  in  the  urine.  Generally 
speaking,  the  amouut  of  albumen,  in  such  cases,  is  a  mere  trace, 
but  sometimes  it  is  more  abundant,  and  accompanied  witli  a  few 
blood-corpuscles,  transparent  casts  of  tubes,  and  scattered  renal 
epitlielium.    There  may  be,  at  the  same  time,  some  tondornesg 

■  Pot  ulh«r  poMlble  exiiluiiiiom,  m«  p.  203. 
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]u  the  loiiiB.  As  soon  as  <Ief(;rvesc«nce  commences,  the  albumen 
diminishcii,  ami  in  a  tew  days  vaiUBhcs  altoKether. 

The  pathological  state  here  described  oitlerB  from  genuine 
Brigbt'8  diseaftc,  which  may  likewifie  arise  in  connection  with 
the  same  febrile  nialudien,  in  tlie  ahnonoe  of  anasarcn,  in  the  un- 
diminished excretion  of  urea,  and  in  the  period  of  its  iuvaeioD. 
Alburninui-iu  from  congestion  coincides  with  tlie  aume  of  the 
pyrexia,  and  subsides  therewith.  Genuine  Bright's  disfcase,  on 
the  contrary,  shows  itself  as  a  sequela,  toward  the  clo«c  of  the 
pyrexial  stage  or  the  commencement  of  convalescence. 

An  examination  of  the  kidneys  of  persons  who  hare  died 
from  the  primary  fever  while  lalwring  under  renal  congestion, 
reveals  an  enlarged  and  engorged  condition  of  the  organs,  with 
minute  ecchymoses  on  the  eurfiice,  and  great  engorgement  of 
the  stellate  veins.  A  large  amount  of  blood  flows  from  the  cut 
surface  of  the  kidney,  and  the  glomeruli  and  accompanying 
vet*sels  stand  out  as  red  points  and  streaks.  On  microscopic 
examination,  the  vessels  of  the  glomeruli  and  the  iniertubular 
capillaries  are  swollen  and  gorgeil  with  blood -corpuscles,  while 
numerous  blood-corpuscIcs  arc  seen  in  the  lumen  of  the  tnhnles 
and  between  the  glomerular  tuft  and  its  capsule ;  the  epithelial 
cella  are  swollen,  very  granular,  Kuniutiraes  show  signs  of  tiitty 
changes,  and  are  fronuenlly  detached. 

The  frequency  of  this  complication  in  zyniotic  difiottses,  varies 
in  different  epidemics,  ito^cnsteiu  states  that  in  a  severe  typhus 
epidemic,  witnessed  by  him  in  1857,  the  majority  of  the  patients 
had  transient  albuniinurta,  with  casts  of  tubes,  and  yet  no  serious 
consequences  tollnwcd  therefrom.  In  the  sporadic  typhoid  of 
this  city,  albuminuria  is  decidedly  rare. 

Active  renal  congestion  ui'  a  catarrhal  nature,  may  also  ariso 
independently  of  any  specific  fever,  simply  from  exposure  to  cold. 
6uch  cases  are  not  very  common,  or  perhaps,  as  Hosenstein  sug- 
gests, they  are  otten  overlooked.  The  symptoms  resemble  those 
of  a  simple  febricula,  and,  unless  the  urine  chance  to  be  ex- 
amined, the  disorder  will  probably  be  passed  over  as  such.  Tlio 
following  example  is  from  Hosenstein : 

A.  B..  set.  3^,  previouMlv  iieattliy,  experiencEnl  on  the  aAernoon  of  the 
7lh  (it  Ocluher  a  chill,  fullDwetl  by  heat  and  severe  palas  in  the  renal 
Kciun,  which  were  aconm[)a()i'-d  with  vomiting.  When  8«en  she  was  ia 
aliigh  ii'ver,  pulae  120,  very  thirely.  and  withnut  npi)elile.  The  urine 
WHB  scanty,  acid,  albuminous ;  aiVer  Btandirij;.  it  depinited  a  sediineot 
cnmposed  nf  uric  acid,  hloiKl-corpiascle.i,  epithelial  cnals,  and  free  epi- 
thelium. Preaiiire  nn  (he  renal  rej^iun  cHuaeil  pain.  She  was  cupped 
on  the  loins.  On  the  following  day  the  urine  measured  '27  ounces, 
eiiccific  gravity  ]0"2*>,  otherwise  as  l»efore  ruiwrted.     On  the  lOth.  the 

fiulK  was  92.  skin  iitoiH  nnd  |>er»pirio^,  gvneral  condition  good.     Urine 
D  iwenty-fuur  houn),  26  ouooes,  sp«citic  gravity  lD'2o,  acid,  free  firom 
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albumeo,  coDtainintr  (>ily  »  ^^^  cMt«.  On  the  9Ucce«<lii)^  diiye  increM<^ 
diurwis  in,  with  iltiiiiniHliciJ  »|»eeiHc'  gravity  vf  llic  uriiiv.  The  urine 
continued  free  from  alUumeu  aiiij  foriued  eleiii«ul8  (p.  tfd). 

Caaesof  asimilur  imtiirc  connected  with  sulmoute  rliuimiatisin 
are  not  verv  uiiconimon.  Tlie  following,  which  I  saw  with  the 
late  Mr.  Mellor,  may  serve  as  an  uxanipu;: 

The  patient  was  a  youug  lady  uf  26,  who  bad  been  aubjecl,  for  several 
yeara,  t^i  frequeuLly  recurring  attacks  uf  eiilNicule  articulHr  rheunintism, 
which  kept  her  in  a  cntitinuoiisly  weak  slstt;  of  health.  On  April  14th, 
she  Uutk  C(.ild  through  walking  in  the  wet,  and  wtm  seized  with  ttmsillitw. 
As  this  aulwided,  the  urine  whs  nniiced  to  be  l>l<><>dy  and  tu  omtain  albu- 
men. On  the  16th  of  May  I  saw  her  for  the  first  time.  She  wae  very 
pale  and  thin ;  there  was  considerable  fever,  pulse  lOS,  the  h>ind  were 
painful  and  very  tender  on  preas'ure,  ikin  dry,  with  a  tendency  tu  fre- 
<|uent  vomiting.  Micturition  was  very  frequent  ^  20  times  a  day) ;  the 
urine  amounted  to  three  pints  in  the  twenty  four  hours.  spectBc  gravity 
1010;  it  contained  a  good  deal  of  blood  and  albumen,  and  depoaiteil 
uric  acid  very  abtnnlantly.  The  copious  deposit  which  Bubeided  when 
the  urine  was  Icfl  in  repose,  contained  numerous  large  transparent  casta 
(some  studded  with  epithelium)  and  much  free  rcniil  epithelium. 
Neither  casbi  nor  cpitht-lium  showed  any  ei^ns  uf  fatty  degeneration. 
There  was  bIbo  toiind  a  large  number  of  pyetitic  cells.  Not  a  particle 
of  dro[«y  nr  anaiarca  existed  in  any  part. 

The  patient  was  dry-cuppod  over  the  loinii,  after  which  hot  poulticca 
were  directed  to  be  kf  pt  (fVfiqurntly  renewedj  to  the  same  rrgion ;  a 
compound  jalap  powder  wan  ndminiAtered,  nnd  a  citrate  of  {Kitaah 
mixture. 

In  four  days  the  fever  subside*],  the  painii  disappeared,  and  the  «kin 
became  moiH.  At  the  game  time,  t\iv  urine  was  far  leu  frctpicntlv 
pasaed,  and  it  contained  much  less  blood,  albumen,  and  cants.  It  siill 
continnoi  abimdanl  in  qnantity.and  deposited  uric  acid  very  copiously. 

In  the  co*ir*e  of  fimr  weeks,  convalescence  wa-*  so  decidedly  estah- 
liahed.  that  the  patient  wss allowed  lo  sit  up.  Thv  albumen  nowacnrcely 
eicce«<leil  "a  hate"  with  nitric  acid.  8he  wa«  put  upon  a  phoepborio 
acid  mixture,  combined  with  [iliosphate  of  iron. 

On  June  24th  the  jptilient  euHVred  n  reU|we.  Site  was  again  coofiued 
to  bed.  and  the  previoUB  treatmvul  put  in  force.  In  a  few  days  (hii 
feverish  eyniptuius  jwsKed  olf;  but  a  good  deal  of  blootl,  albumen,  Hiid 
reual  derivatives  continued  tu  be  diecliurged.  She  nas  non  put  n|HMi 
gradually  increasing  ihievs  of  dilute  sulphuric  acid,  with  m<)«t  ext-ellent 
effect  The  urine  at^uidily  resumed  its  natural  characters,  and  tlie 
patient's  appetite  antl  strength  iN'gan  to  return. 

On  the  24th  of  .Inly  the  urine  had  become  free  from  albomen  and 
blood,  and  convalescence  was  thoroughly  established. 


The  caae  waa,  from  the  bcuritiinnc,  regarded  as  diatinct  from 

tiuiiie  Rrifirlit'a  disease,  and  coiiaiderctl  as  ]»rt'8ciilinjr  Ihu  fua- 

turea  of  a  catarrhal  (rheumatic?;  coi)dttioii  of  the  pyraiiiidal 
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parte  of  the  kidaeve.  conibiued  with  eome  degree  of  subacute 
p^ulilit;.  The  total  abttcnee  of  auai^urfa,  miJ  the  general  por- 
traiture of  the  coniphiint,  forbade  the  idea  of  acute  Brif^ht's 
dieeaiM^;  while  tlie  state  iil  tlie  urine  and  tlio  progrct«  of  the 
case  appeared  iticcnsistent  witli  the  chronic  forms  of  that  formid- 
able dieurder. 

Ceriuiii  irritiutli^  —  cuiithariileti,  turpentine,  cuhebs,  cupuiba, 
nitrate  of  potash,  ami  carbolic  acid' — act  as  8|>ecifl!  stimuli  of 
the  urinarv  organs;  and  excite,  when  adniiuislcred  in  excessive 
doses,  hemorrhage  frimi  the  kidiicyBatid  the  lower  urinary  pas- 
sageg.  Johiifion  relates  an  ingianco  in  which  half  an  ounce  of 
tnrpentine  was  taken  for  the  txpiilt^ion  of  tape-worm.  la  a  few 
hourt)  the  urine  was  bloixly,  and  in  the  dc|>o«it  '^  hlood-caRts'^ 
were  discovered,  together  with  u  few  t>maU  inflammatory  celts, 
but  no  enithcliutn.  Six  day»  uAcr,  ttiu  urine  contained  less 
blood  auij  albumen.  The  casts  of  tubes  were  ^till  visible,  and 
containi'd,  bL't^ides  the  bhnKl-cor|>U8elefi,  a  large  propiirtion  of 
inflamrnalory  L-ells  about  twice  the  size  of  the  blocid-corpuseles.' 
Tbe  patient  continued  to  pass  more  or  less  blood  for  some  days 
longer.  On  the  sixieenlli  day  the  urine  was  free  from  albumen 
ana  blood. 

Bouillaud  ^'.xatnined  the  effects  of  CHiitliaridcH  acting  through 
the  skin.  He  (States  that,  almost  consinnily,  wlien  large  blisters 
were  applied  to  scariticd  portions  of  the  t^kin.  ulhtimeu  appeared 
iu  the  urine.  After  dcatli,  he  found  the  mucous  mcmhranc  of 
the  pelvis  and  ureters,  in  other  cases  that  of  the  bladder,  in- 
jected, and  covered  here  and  there  with  false  membranes.  The 
kidneys  were  generally  strongly  eong^^sted  and  studded  with 
miiiute  ecciiyinoees.  Albuminuria  alter  eantharides  usually 
disappeared  in  two  or  three  days;  in  a  tew  cast's  it  lasted  four 
weeks. 

Two  cases  of  poisoning  by  sulphuric  acid  are  related  by 
Leyden  and  Munk,  in  wliieb  albumen  and  casts  appeared  in 
the  urine.* 

Cases  have  also  been  dcserihod  in  which  the  external  appli- 
cation of  tincture  of  iodine,  of  stj-rax,  and  of  petroleum,  have 
given  rise  to  albuminuria. 

Frerichs  enumerates  irritanta  of  this  class  among  the  exciting 
causes  of  genuine  Bright's  disease;  and  brings  forward  two 
cases  by  Kcinburdt,  iu  which  abuse  of  copaiba  and  cubcbs  was 

'  Quinine  in  twv  rare  eun  produc««  con|!»tiro  hvinatuni.  This  f  flVnt  «p- 
l>r*T9  to  bf  Hue  t'>  An  idi<niyni.'rit>y.  1  have  kr.owrn  one  such  pcKon.  Two  cMtt* 
aroatH)  rcpit'inl  in  ihi.'  Brii,  Med   Journ.  for  Jsnuan,',  1870, 

'  Were  nul  itiCM  rchnl  oiitlliclia? 

*  Arcliiv  f  palh,  Anni  ,  IM  axil  S.  397.  Hydrorh1ori<^  acid  «1«rt  raiuod  albit- 
luen,  ni>M.  urHi  blotx)  1»  appwr  in  tbo  urino,  iu  a  i-aee  reported  bv  Gehtu,  Berlin. 
kliB.  WucbenKhr.,  ie»f,  No.  22. 
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followed  hy  renal  degeneration,  which  in  one  of  them  proved 
Ibtul.  These  ca8e&  are,  hnwcver,  oa  Uosenstein  points  oat,  in- 
concluatvc,  bcciiusc  it  is  probalilo  that  the  kidneys  were  already 
diseaaed  before  the  UHe  of  the  irrilunts  was  eoinniouccd. 

More  recent  experiment*  have  ahown,  that  genuine  organic  cimnge  in 
the  kidneys  nmy  l>e  proniucM  by  the  internul  ndniiniMration  of  irrilanlfl  ; 
altliough  thi.:  exa^^t  nature  of  the  change  is  u  matter  of  dispute  amongit 
tlie  several  ohKer%'ers.  Cuniil.'  by  giving  cautharides  tu  aniraals,  j)ro- 
duoed  markeil  iiltorHtions  in  the  i.'|>ithebal  celU,  euch  as  are  foiiixl  in 
perenchymatoiia  iii.-phritis.  The  cells  were  nwullen,  completely  tilled 
the  lumen  of  the  lubultr?,  and  contuined  fat  granules  and  occsftionfll ly 
red  blood*cor|>ii8ctm.  In  niatiy  cvtls,  too,  rlubulet  uf  h  hyaline  material 
were  tteeu.  Similar  epithelial  changes  were  found  by  Browicx.'  Duuin' 
deecribes  changes  in  tlie  cells,  due  to  ''cuagulaltve  necrosis."  Aufrecbt,* 
00  the  other  hand,  found  inlerBlitial  Dephrttis,  and  succeeded  in  pro- 
ducing even  a  granular  kidney.  It  ia  probable  that  the  nature  of  Iho 
obange  depends  on  the  dose  of  the  pniaoa  and  the  melbod  of  its  admio- 
ietratiuu,  small  doses  producing  mere  congestion,  larger  doees  the  epithe- 
lial clianges,  while  stuall  do^ren  given  repeatetlly  cause  an  overgrowth  of 
iutenttitial  tissue. 

In  ft  previous  section  it  has  been  mentioned,  that  in  the  later 
periods  of  diabetes,  albumen  not  unfrequctitlv  appears  in  the 
urine.  The  excessive  action  of  the  kidneys  in  tins  disease,  keeps 
up  a  constant  congestion  of  the  organs:  aud,  in  tbe  course  of 
time,  permanent  anatomical  changes  follow — degeneration  of  the 
cpitbolinm,  inorease  of  inlcrslitiat  tianue,  development  of  cvsts, 
and  other  structural  alterations,  which  are  itotuetinies  classitiec 
with  ^nuine  Brigbt's  diseuBC. 

There  is  yet  one  other  condition  which  seems  capable,  in  rare 
instances,  of  producing  an  active  congestion  of  the  kidneys, 
eutticicntiy  intense  to  dctennino  athuminuriu.  In  the  compen- 
satory liypertropiiy  of  the  left  ventricle,  which  follows  aortic 
regurgitant  ilisease,  the  propulsion  of  Mood  into  tlic  aorta  (when 
the  ontico  is  patulous)  takes  place  with  very  great  force;  and  the 
tension  of  the  arterial  system  at  the  c]o«c  of  the  ventricular  sys* 
tole,  rises  considerably  above  the  normal  maximum,  as  is  indi- 
cated by  the  full  resistant  pulse.'    Practically,  however,  albu- 

■  Joamiil  d«  I'Aoalomi*,  1979,  p.  403. 
>  Cflnlnlb.  f  Mod.  Wiueuch.,  ie7»,  p.  I4& 

■  VkNh.  AKhiv,  vol.  9&,  p.  318. 
<  C«Dtnlb.  r.  Med.  Ww«&*cb.,  U92,  p.  M9 
*  It  b  not  probable  that  tb«  msan  latvrttl  pramin  ta  ths  ari«Hal  lyileia  ean 

ever  b«  raued  aI>ov*  Ih^  normul  decree  in  oaD^MnutAry  hypK>rtropby  of  itaa  Ht% 
veolriclfl ;  but  it  ii  iiuite  conceivable  and  a£r»eaDl«  Xa  cltiiiciu  bcU,  (liai  Ui«  Mtui-i 
mynt  tpniloti   uiuincd  at  tbc  cl«ae  of  Me  «rstate)  miiy  be  exceMJve,  aad  b«-' 
rinunt»rhiilanc«l,  or  ntor?  thnn  countarbalancM,  by  uttdue  dimiautiun  of  tvntion 
during  the  veotricular  diastole. 
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miuuria  traceable  to  bvpertrophy  of  this  kind,  is  rare.  I  have 
reiieateilly  examined  the  urine  of  persons  with  immenae  enlarge- 
ment ot  the  \efi  heart,  witliout  finding  albumen  in  more  tlian 
three  or  four  instutices.  Tlie  following  is  one  of  these,  in  which 
DO  tennble  explanation  of  the  albuminuria  could  be  found  except 
renal  congestion  from  excessive  power  of  the  left  ventricle. 

T.  H..  fot.  21 ,  n  wnrehouseinnn,  came  under  tr«^alni«nt  FebruaiT*,  1864, 
iRering  from  iintiieii»e  cnrdinc  liy|)ertraphy.  The  apex  beat  in  the 
eveulh  interapnce  alinmt  iu  die  axillarr  line,  and  seven  and  a  lialf 
iochva  from  llie  mid-eternal  base.  The  iiiipiiUe  una  i>tnnig;  the  whole 
body  shook  Kt  each  beat  of  the  heart.  Tlie  pul«e«  were  visible  iu  all 
the  Buperltcial  ariertes,  A  loud  Id-and-rro,  rou^jhisb  niuniiur  wae  heard 
over  the  aortic  airtilnge,  of  which  the  diastolic  part  was  grviiti}'  pro- 
longed. This  murmur  wu  heard  luudlr  at  the  base,  but  urcw  weaker 
toward  the  apex — beyond  which  it  ceaiivd  to  be  audible.  The  valvular 
mischief  seemed  to  b«  conliiied  to  the  aortic  orifice.  There  wtu  ou  eign 
of  serious  mitral  regurgitation  nor  any  itidicutiou  of  impediment  on  the 
right  side  of  the  heart.  There  mis  total  abeeuce  of  a  cyanotic  tint;  on 
the  coDlrary.  the  fiice  was  pinkish  pale,  and  the  margin  of  the  li})«  and 
tonrue  were  of  a  faint  rose;  there  was  no  swelliug  of  the  veins  of  the 
Decs  nor  a  trace  of  anasarca.  On  the  other  hand,  the  nuUe  was  hard, 
nsUtanl,  bisfericus,  ranging  from  92  to  104.  The  cnaracter  of  the 
urine  was  highly  signiflcanL  It  was  not  high-colored  and  scanty,  as  in 
venous  congeetion,  but  abundant,  pale.and  of  low  specific  gravity.  The 
dally  discharge  varied  ft'im  57  to  65  ouroes,  the  specific  gravity  from 
lOIO  to  1015.  It  contained  alhumen,  but  only  iu  amall  quantity  ;  gcn- 
erallv  onlv  a  haze  was  produced  with  nitric  acid ;  no  tiibc-caats  or  other 
rcnaf  dfrivniirea  cnuld  be  deleetcd,  though  often  looked  for.  It  was 
distinctly  observed  that  the  proporlion  of  albumen  oscillated  io  accord- 
ance with  the  activity  of  tht-  heart.  When  the  ventricle  waa  in  high 
action  the  albumen  roue:  when  it  became  more  quiescent,  under  ihe 
b>6uence  of  rent  and  digitidifl,  the  albumen  almost  vanished  for  a  time. 
I  have  recently  seen  thiii  [latipnt  again  ( March,  1865)  and  find  that  Ids 
Male  in  Btill  85  almve  described;  there  is  a  trace  of  albumen  in  the 
urine  ;  but  ihe  general  condition  is  vronderfutly  good. 

The  treatment  of  active  renal  congestion  will  he  descrilied 
with  that  of  passive  congestion,  at  the  end  of  tlie  next  section. 


PASSIVE  CONGESTION. 

The  experimenta  of  RobitiBoii  and  Frtrichs,  already  cited, 
show  that  an  impediment  or  obstruction  to  the  return  of  blood 
from  the  kidneys  induces  passive  congestion  of  these  organs, 
aad,  if  suHiciently  intense,  causes  albumen  and  blood  to  appear 
in  the  urine.  An  impediment  of  minor  degree  does  not  render 
the  urine  actually  albuniinotift,  but  cnnncs  it  to  become  scanty, 
high'Colored,  dense,  and  prune  to  deposit  abundance  of  Uthates. 
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Both  these  degrees  of  obstruction  ore  frequently  witnessed  in 

clinical  experience. 

Tlie  olwtriictinn  may  bo  seated  in  the  cheat,  as  in  cases  of 
vnlvutttr  heart  disease,  emphysema,  and  pleuritic  effusion :  or 
in  the  ubdomeii,  as  when  a  ^ruvid  uteruB  or  other  tuniur  pn-sses 
upon  the  einiilgent  veins  or  the  upper  course  of  the  inferior 
cava.  Sometimes  a  cirrhotic  liver  compresses  tlio  latter  vein  us 
it  lies  in  the  hepatic  thssa. 

The  allerjitiona  on  the  side  of  the  urine  are  not  always  pro- 
portional to  the  decree  of  obstruction  to  the  circulalion.  ('ascs 
are  met  with,  in  wliich  venous  stngnntion  exists  in  an  intense 
degree,  with  drtjpsy.  orthopn<i-a,  and  jmlsating  jiigulur«,  with- 
out a  trace  of  ultuimeii  in  the  iirinc,  and  others  in  which  ihc 
urine  changes  are  stntngly  ninrked,  while  the  more  genend 
symptoms  of  venous  obstruction  are  only  uiodeiittety  so. 

The  two  examples  which  follow,  afford  good  illustrations  of 
an  unusual  degree  of  renal  derangeineut,  secondary  to  obstruc- 
tion to  the  eircubitinn  within  the  chest.  In  the  first  cnso  the 
obstruction  was  due  to  old-standing  tricnspiti  regurgitation;  in 
the  second  to  e.xteneive  emphysema. 


Case  i. — A  lawyer's  clerk,  ast,  44.  cnme  nnder  obscrvatinn  DeceniWr 
6,  1S62.  He  VMS  siitferins  from  irdems  of  the  legs,  n^cilc-s.  aod  a 
severe  broiichisl  attack.  The  features  were  livid  ;  btii  the  veins  of  the 
neck  u'«re  not  iliateixled.  Tlie  tiean'a  apex  hp:it  in  llie  firth  iDtt>rsp«ee. 
a  tittle  niitsidc  th«  nipple  line.  Tin*  caniiHc  'iutn^wj  extended  four 
inches  vertically,  snd.  abopt  the  same  diai^onallv  fn>m  base  to  apex. 
The  heart's  action  was  very  irregular  both  in  torce  and  rhythm  ;  pulse 
was  104.  A  loud  blowiti^^  murmur  was  beard  at  the  upex,  of  [uiual 
regurgitant  oharacler,  assucinted  with  a  faint  diastolic  bruit,  which  was 
heard  id  maximum  JDteDsity  over  the  second  right  costal  cartitu^c. 
LiMid  bronchilic  r^les  were  heard  uaiversMilly  over  bi.)th  lun>:».  There 
was  copious  muoous  expectoration,  sparsely  speckled  with  blood  ;  also 
svvcre  ilye<[)D(es,  sriiouDtiag  at  limes  [o  orthopiio::a. 

Tlio  urine  was  scanty,  reildish,  apeoifio  gruvity  I02-'».  wi[h  ahundnnt 
clouils  of  lithalcs.  It  contained  a  small  quuntiiy  nf  albumen  (ctiual  to 
sboui  i).  The  deposit,  examined  uniior  ihe  iiMcroecope  («*<r  Fig.  4lt), 
revi-aleil  numerous  scattered  blood-disks;  cssis  of  inoes,  immly  per- 
I'ealy  byaline,  eornctimefl  only  vixilile  when  tinted  wiih  magi'nia;  some 
casts  were  rtotled  with  witheriNl  renal  epitlielia  or  with  the  nuclei  of 
these;  n»  oily  or  fatlv  particles  were  fouud. 

On  tracing  back  inc  imtient's  history,  it  appeared  that  he  had  had 
five  atlacks  ofacute  urlindar  rheiiinHti»m,  of  wnich  the  curliest  occurreil 
in  his  twuiilielh  year.  In  one  of  ihvife  the  heart  hail  l>ecome  aflected. 
The  cyanotic  nppearance  and  dropsiral  symptoms  had  shown  themselves 
stinie  monlhfl  previously,  but  hnri  suddenly  a<u)unied  a  fornudAble  in- 
tensity a  fortnight  before,  in  consequence  of  a  hronc'nitic  attack. 

With  re«l  and  other  appropriate  nunns,  the  bronchial  attack  eubsidwt 
in  abuut  leu  days.    The  dropsictd  and  tlyspna-al  symptoms  receded,  and  a 
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moHcpaiely  (juie«oeDt  slale  was  ntlained.  The  urine  underwent  cnrre- 
»f>onHiiig  chattfi^e  ;  il  herani«  more  cupiuue,  ite  deosity  fell,  and  the  h1I>U' 
in^n  (ad^  to  ft  mere  trnc«  ;  tli^  casU  renmiued  as  Iwfure. 

While  under  ob«er%'a(iuQ  tliis   man  went  thn>u};h  tliree  broochitic 
fttUckK     la  (flch,  tli«  urine  went  back  to  the  ctiaracter  given  of  it  in 
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tlie  firat  report.  Id  the  tnierrals  ngnin,  the  albumen  became  very 
t>c-«nty,  mid  on  two  occflBtona  the  urine  n-os  found  nUogeiher  free  from 
attyunxeo. 

Casb  2 — On  October  16, 1862.  a  strongly  built,  alout  woman,  ail,  42, 
waituilmitU'd  lulu  the  Mnnebratcr  ItiBrmary.  aJniosi  in  B8ta(corati|i)iyxia. 
She  waa  iutcosoly  blue  iu  ih^  face;  cuuld  only  breathe  iu  ihe  uprij-ht 
poeiitre;  her  vuicc  vub  a  faint  hueky  whisper;  ihe  tongue  was  livid;  ihe 
veins  id'  the  mck  were  enormously  dilated  ;  she  looked  tike  a  person  half 
choked.  There  woa  not  a  panicle  of  a>deui«  nor  auy  ascites ;  the  timba 
were  firm  and  muMulor.  There  was  ct'nsiderable  dro«fiiiie)!«,  but  do 
actual  coma.  The  sputum  was  frothy,  not  hlwidy.  The  examitiatioti  of 
the  oheil  revealed  cxteiistve  capillary  bronchitis,  in  cmpltysematoua 
lunj^s;  both  hasea  wore  somewhat  dull.  There  were  no  cnnliac  mur- 
muni;  the  BU|>erKcial  cardiac  dulneas  won  inappreciable  on  accouuc  of 
the  emphpKinia. 

The  uriup  wan  duNky  red,  and  pave  a  play  of  colors  with  nitric  acid 
(Fbnwin^  hiie) ;  iin  dugar  in  it;  it  wm  albuminous  to  a  considerable  de- 
gree' )).  In  the  sediment,  whieh  waaiibtinilant  and  (Mimpneed  uf  lithatoa, 
were  found  nunirrnun  lulw  caets — nearly  all  hyaline;  eimie  of  them 
8tii<lde<l  here  and  there  with  alten<d  epithelium,  or  altered  blood-dlska; 
a  number  of  i'Ke  cells  were  alsn  found,  most  of  them  pus  corpuscle*,  but 
Borne  with  aniitary  nuclei— evidently  renal,  and  very  linle  aftered  from 
their  natural  appearance.  One  cast  was  aeen  so  eiudile^l  with  Lheae  aa 
to  deaerve  the  name  of  an  epithelial  caat.  Not  a  particle  of  fat  naa 
foatid  ID  the  renal  derivaiivM. 
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Oq  the  Dcit  (lay  but  one  (^October  18)  the  paticot  aeemed  to  breatlie 
a  little  (easier,  but  the  surface  was  etill  iulcnsely  cyanotic.  Of  the  urine, 
the  Dolea  state:  "auiuewhat  lesa  highlv  CDloreil ;  very  much  Ion  nlbu- 
mtauuR,  ia  fact  the  urine  only  becooiee  bazy  with  nitric  acid ;  casta  and 
cells  Biill  abundant." 

Next  day  the  breathing  soorned  a^in.  if  anything,  rather  easier,  but 
the  strength  was  erideotly  failing,  and  the  drowHiaeaa  wna  becoming 
deeper.  The  urine  no  lougcr  itbowcd  any  bile  tiuu,  though  etitl  of  a 
deep  bruwn  color.  Albumen  could  only  be  diseovered  in  it  by  very 
cariTful  tctiling;  the  casts  had  all  but  disapfieared ;  a  fc-w  ahort  frag- 
ments (nlightly  more  granular  than  before)  could  with  ditBc-ultr  be 
fotimt  and  identified.  A  few  blood- corpuscles  were  seen  after  diligent 
aearcbing. 

Ocl(jbcr  20Lh. — There  was  erident  emaciation  going  on,  and  steady 
diminution  of  strength,  ^arcely  any  nourishment  had  been  tnkcii 
giuce  iidniit*9tiin ;  the  iriiice  wajt  whimpering,  and  the  aurlHce  livid.  The 
dyepnueat  »yin[>i->m»  were  at  a  fLandntill ;  dmw.-'ine**'  on  the  increase. 

"  21*t. — The  urine  was  now  quite  free  IWim  albumen,  and  no  casts  couM 
ba  found  in  the  deposit.  In  the  courae  of  the  succeeding  nigbl  the 
pntieul  quietly  dietl.as  if  in  sleep,  imrlly  exbaustetl  liy  want  of  nooriab* 
rneut  iuhI  the  otll^rts  to  breathe,  partly  poisoned  by  the  inepbil  ic  condition 
of  the  blood. 

At(tu/>iiy.  16  hours  after  death.  The  heart  weighed  eleven  ounces;  the 
va]%'e»  nere  healthy;  a  few  ttlight  atheromatous  patcbex  exi»ted  m  ihe 
aorta.  The  Umgt  were  iu  u  ali»te  of  excessive  aud  uuiveranl  emphy- 
sema ;  tbey  bellieil  out  of  the  cavitiett,  wtieu  the  cbmt  wn.i  opened,  like 
bladders  of  air.  Hputs  of  iutense  ouugesUon  were  found  hen'  and  there 
on  Bection,  and  the  exlreiDe  basea  were  somewhat  cedematouH.  The  livrr 
waa  enlarged  and  congealed.  The  kidneys  were  coosideralily  eulurgeil, 
and  weighed  together  twelve  ounces;  tlie  ca|HuIe3  peeled  ofT  readily. 
On  section  the  pyramidal  and  cortical  eubsiances  were  disitacl  fniui 
each  other,  and  in  due  proportion ;  both  narls  were  intensely  oungestvd, 
but  4itherwiee  natural,  both  to  the  naketl  eye  and  to  microscopical  ex- 
amiuatioD.  The  body  was  still  ni<Klerately  well  uouriahed  ;  there  was 
no  anasarca  in  any  part,  nor  any  ascitea. 

There  ia  one  circumstance  in  thU  history  which  al  first  eichl 
appears  contradictory,  namely,  tlio  disappearnnce  of  tlie  alliu* 
men  from  tlie  urine,  notwithstanding  iliut  the  ob!<tructioh  in  tlio 
chest  persisted  or  even  increased,  and,  indecil,  brought  Uie  cir- 
culation attimatelv  to  a  standstill.  The  explanation  of  this 
occurrence  is,  I  believe,  to  be  fonnd  in  the  dimmishine  pi^aetire 
iu  the  arterial  system  from  the  gradual  failure  of  tnc  heart's 
power.  Some  of  Kobinaon'a  experiiueots  bear  clearly  oti  this 
point.  He  found,  on  ligaturing  the  renal  veins  in  rabbits,  that 
vigorous  animals  exhibited  the  ttnne  chanf^e  (albuminuria,  etc.) 
in  far  greater  intensity  than  tceaker  animals:  and  ho  attributed 
the  cliftcrcMce  to  the  fact  that  in  strong  animals  the  powerful 
contractions  of  the  ventricle  served  to  mnintain  a  greater  conn- 
ter-pre^ure  on  the  arterial  side  of  the  renal  circulation,  and  in 
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this  waj- intenstfieil  the  intnirennl  pret^aure  or  congestion.  In 
Uie  patient  b«tbre  us  the  pressure  on  the  arterisl  side  was  visibly 
declining  from  day  to  duv,  in  consequence  of  the  inability  to 
take  food,  which  diminislicd  the  mass  of  the  blood,  and  the 
pnfgresrtivo  poisoning  of  tho  blood  (from  defective  respiration) 
which  gmduidly  depressed,  and  tinally  anniliilated  the  con- 
tractility oi'  th«  ventricle. 

Tlie  state  of  the  kidneys  in  passive  congestion  varies  with  the 
duration  of  the  obstruction.  When  the  obstruction  has  been 
only  rceently  established,  as  in  the  woman  whose  case  has  just 
been  related,  ihe  kidneys  are  found  aimply  enlarged  and  en- 
gorged; llioy  rvsemblo  tho  kidneys  of  the  rabbit,  whose  renal 
veins  were  ligatured  by  iiobinson.  They  are  dark  in  color,  and 
on  section  a  Targe  quantity  of  dark  blood  exudes  fmni  the  cut 
surfiice.  Although  the  whole  of  the  surfaee  i»  rudder  than  nor- 
mal, yet  the  congei^tiou  is  seen  to  be  most  marked  tn  the  pyra- 
midal portion,  where  dark  red,  almost  black  streaks  rui»  from 
the  apex  to  the  hiLse  of  each  pyramid.  The  Malpighian  corpus- 
cles do  not  present  the  prominence  seen  in  active  congestion. 
On  microscopic  exaniitiution  the  vein«  and  cairillarJes  are  fuund 
to  be  gorged  with  btoori-corpnticlcs,  while  round  the  vessels  rod 
hloo<lK^orpnsclo*i  may  be  seen  in  the  neighboring  tissue,  and 
even  in  the  tubules  Uieuitielves.  The  tubules  in  many  places 
contain  hyaline  coiits,  and  the  epithelium  \»  usually  gruiiuhtr 
and  Honietimes  fatty.  Hut  when  the  eotigeslion  has  been  in 
existence  for  months  or  years,  the  kidneys  are  found  to  have 
undergone  far  more  profouud  alterations.  The  organs  may 
then  be  somewhat  smaller  than  normal,  but  are  invariably  hanJ 
and  tough.  The  external  c-apsule  usually  peels  oft*  easily,  and 
leaves  on  removal  a  smuoth  or  slightly  granular  surface.  On 
section,  the  same  congcsieil  state  of  the  pynimidid  portion  is 
observed.  The  proportion  of  cortical  to  pyi-amidal  substance  is 
not  much  altered,  but  in  very  chronic  cases  the  cortex  may  be 
somewhat  atrophied.  On  inierosco])ic  examination,  the  most 
characteristic  lesion  is  a  great  increase  on  the  interetitial  tissue 
between  the  tiihuleH  and  n^iind  tlie  glomeruli.  This  ttasue  is 
composed  of  fully  formed  tibrous  tissue,  containing  but  fevv  cells; 
the  Dosenient  membninc  of  the  tubules  is  also  thickened  nud 
passes  into  tho  thick  interstitial  tissue.  The  walla  of  the  arteries 
are  thickened,  but  there  is  no  eudarteritia  seen.  The  convo- 
luted tubules  themselves  are  some  contracted,  some  dilated,  and 
their  cells  are  uitually  small  and  cubical. 

The  exact  nature  of  theM;  latter  alterations  is  a  matter  of 
dispute.  Frerichs,  Bergson,  and  Hainberger  consider  them  as 
identical  with  those  in  the  granular  kidney  of  Blight's  disease; 
but  Traube  contended  that  they  were  essentially  difierent. 
Coruil  is  also  of  opinion  that  the  lesion  \»  not  a  nephritis. 
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"Whatever  anatomical  diffioultics  there  mav  be  in  the  way  of 
separating  these  cases  from  chronic  Bri^ltt's  disease;  the  clitiical 
distinctions  between  them  are  clear  una  undoubted.  Kcnal  dis- 
ortler  from  paasive  congestion  comports  itseh'  quite  difterently 
from  Bright's  disease  of  independent  origin,  and  from  Bright "s 
diiteai^e  coining  on  in  the  course  of  chronic  disease  of  buue  or 
phtliifiin.  The  contrast  between  tlie  6rtit  and  the  tliird  is  very 
marked.  In  the  tirst  (paRsive  congestion),  the  renal  affection 
has  no  momentum  of  its  own,  and  makes  no  independent  prog- 
ress; it  oscillates  with  tliu  rising  and  falling  intensity  of  the 
venous  obstruction ;  it  remains  throughout  a  subsidiary  com- 
plication of  the  primary  disease,  anu  assumes  none  of  the 
special  characteristicB  of  Bright's  disease  (urreraia,  etc.).  On 
the  other  hand,  when  renal  disease  declares  itself  in  the  course 
of  chronic  phthisis,  it  assnmes  at  once  a  formidable  position. 
The  entire  clinical  complexion  of  the  ca»o  ia  transformed. 
Somctitnetieven  the  puhnotiary  disorder  is  altogether  supplanted 
and  thrown  into  the  background  by  the  more  rapid  progress 
and  fatal  course  of  the  renal  disease.  {See  case  of  M.  C.  in 
Chapter  IV.) 

Treatmkst  op  Conobstioh  op  tub  Kiunbys. — Congctftion  o* 
the  kidneys,  whether  active  or  passive,  does  not  often  call  for 
separato  treatment.  Its  course  and  intensity  are  usually  con- 
tingent on  the  progress  of  the  primary  disorder  of  wliicli  it  is  a 
secondary  phenomenon.  But  sometimes  active  congestion  hae 
an  independent  origin :  in  other  cases,  although  sccoudsn',  it  is 
suiTtciently  threatening  to  demand  special  attention.  Passive 
congestion  from  cardiac  nnd  pulmonary  obstnictions  can  be 
most  eflicientlv  relieved  by  remedies  applied  to  the  primary 
complaints,  fiut  passive  coiigeiition  from  the  pressure  of  a 
pregnant  ulerus^aso-s  which  will  bo  considered  at  length  In 
the  appendix  to  this  chapter — not  unfrequently  claims  energeUc 
treatment  on  its  own  account. 

The  most  etficient  means  of  combating  active  renal  conges- 
tion are  complete  rest  of  the  body,  cupping  the  loins,  brisk 
purgatives,  the  warm  bath,  and  other  aiaphoretics.  In  the 
passive  eases,  cupping  can  only  be  of  service  when  the  conges- 
tion is  due  to  a  temporary  cause,  such  oa  pregnancy:  tn  the 
more  common  cases,  the  application  of  gentle  counter-irritants 
to  the  loins  is  more  serviceable,  namely,  tincture  of  iodine, 
embrocations,  etc.  Derivation  bv  the  bowels  and  skin  ia  also 
an  important  means  of  relieving  tiie  overloaded  organs. 
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APPENDIX. 

On  the  cotmection  of  renal  congestion^  aU/uminuria,  and  -Bright's 

disease,  with  pregnajinf  and  puerperal  eclampsm. 

The  late  Sir  J.  Him^oii  was,  I  believe,  the  fii-»t  to  call  atten- 
tion to  the  occjunioiirtl  presence  of  albumen  in  the  urine  ot'preg- 
nnnt  woiii«u.  The  subject  has  since  been  studied  on  many 
bands  with  u  view  to  eluciduto  the  connection  of  the  pDerperai 
state,  and  especially  of  puerperal  convulsions,  with  Brigbt's 
diwase. 

Albumiauria  docs  not  oitually  show  itself  iu  pregnancy  until 
the  seventh  or  eighth  mouth,  and  ot^en  not  antil  the  approach 
of  labor.  Sometimes,  however,  it  appears  earlier,  even  ho  early 
ag  the  third  niontti.  Tt  is  generally  attended  with  oedema  of  the 
lower  extretuitiea,  soiuetimes  also  of  the  face  and  upper  parts  of 
the  body. 

Blot  found  among  the  patients  of  a  lyin^-iu  hospital,  that 
one  pregnant,  woman  in  five  had  albumen  in  the  urine:  this 
eRtimatc  ib  evidently  very  much  too  high  for  a  general  average. 
Abeille  found,  in  private;  priiedce,  the  propurtioti  to  be  one  in 
ten;  and  Vanit  Arflilalo  and  Elliott,  one  in  titty-«ix.  ('*  New  York 
Jouni.  of  Mod.,"  lS'')t>.)  This  last  cotimato  is  probably  the  most 
nearly  correct. 

The  albuminuria  of  pregnancy,  and  the  accompau^'iiig  ana- 
sarca, UBUi^lly  go  on  increasing  up  to  the  time  of  delivery,  and 
then  rapidly  pass  away.  As  a  rule,  the  albumen  is  quite  gone 
in  forty-eiglit  lioui-8.  eometimes  even  in  twenty-lour  hours;  but 
it  may  not  wholly  disappear  for  ten  or  fifteen  daya.  If  it  con- 
tinue beyond  tKie  last  period,  the  gravest  apprehenaione  of 
organic  renal  disease  arc  juBtified. 

The  urine  in  the  condilioii  in  question  is  neually  Bcanty,  of 
high  fipeeilic  gravity  and  dark  color,  contains  a  large  quantity 
of  albniiieti  and  a  little  Idood,  and  deponiiH  hyaline  lube-casta 
and  urates  on  standing.  Ililler  found  in  one  case  crystaU  of 
hEEmatotdin. 

If  we  inquire  iiit«  the  origin  of  albnrainuria  in  pregnancy, 
two  conditions  present  themselves,  which,  altogether  or  sepa- 
rately, are  capabit-  of  explaining  its  occurrence:  these  are  (a) 
alterations  in  the  circulation  of  blood  through  the  kidneys,  and 
(6)  the  alteratioutf  in  the  (juality  of  the  blood  which  are  proper 
to  tfae  pregnant  utate. 

The  older  obaen-ers,  and  perhaps  the  raaiority  of  the  modern 
writers,  are  of  opinion  that  the  principal  cliange  in  the  circula- 
tion of  the  kidney  isi  piwsivo  congestion  due  to  prefc*ure  of  the 
uterus  on  the  renal  veins.    According  to  this  view,  the  growing 
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womb  mouDtiii^  iuto  the  abdomen  necessarily  exercises  a 
certain  compression  on  the  contents  of  tliat  canty,  and  among 
otlicr  structures,  on  the  inferior  cava  and  renal  veins.  Tliis 
meehanit'iil  prossuro  oceasioiii*  u  passive  irongeation  of  (ho  kid- 
neys, wbicb,  if  sufficiently  severe,  iiiducea  albumen  to  appear  in 
the  urine,  togelLtT  with  bloud  iinil  lube-easts.  Tbat  ibie  is  one 
of  the  most  eflScient  causes  of  albuniinurifl  in  pregnancy,  ia 
indicated  by  the  taet  that  primiparre,  in  whom  the  parta  are 
reaistcnt,  and  the  pressure  therefore  inlenee,  are  diaproportion- 
»tely  liable  to  albnniinuria;  bo,  too,  atbnniiunria  is  common 
where  the  liquor  ainiiii  is  in  excess;  and  in  twin  pregnancies 
alt^o  albumen  dcte^  not  usually  appear  in  the  urine  until  the  later 
periods  of  gestation,  when  the  venous  stagnation  has  reached 
lis  height. 

The  recent  observationa  of  Leyden  have,  however,  caused 
dcmbtB  as  to  the  correctnesa  of  the  above  view.  From  the 
results  of  sifveral  autop:»ies  he  showed  that  the  kidney  if  ex- 
amined soon  after  delivery  was  large,  the  cortex  swollen,  pale 
and  ancBmiCj  and  that  the  epithelium  had  nndcr;rnne  advanced 
fiitty  change.  When  examined  at  a  greater  interval  from  the 
delivery,  tTio  kidney  was  still  |>ale,  but  had  lost  its  swollen  and 
fatty  con<Ulion. 

'fbe  urine,  too,  diftbrs  from  that  of  venous  congestion  of  the 
kidneys,  in  containing  a  large  instead  of  a  small  quantity  of 
albumen. 

Leyden's  description  of  the  kidneys  baa  aince  been  conSmied 
by  niller,  but  tlic  cause  of  the  aniemia  of  those  organs  in  not 
clear.' 


Flniftchlen  has  suggested  that  the  ansMnia  may  be  due  to  irritatioD 
from  the  uterus  acting  reflcxly  on  the  vaAomotor  iiyslcm  and  causing 
coufltriction  of  the  renal  vemels.  Xnmeroii.s  other  views  hare  beea  put 
forth,  Init  at  present  a  groundwork  of  facts  is  wanliog. 

The  altered  condition  of  the  blood  probablv  contributes  more 
to  the  cfltablishment  of  the  cedcmatous  swellings,  es]>cctally  in 
the  upper  parts  of  the  body,  than  the  meehanieul  pressure. 
The  bloiMl,  in  pregnancy,  is  poor  in  red  corpusclea  and  more 
wateiy  than  natural — a  condition  highly  favorable  to  serous 
transudation,  and  to  the  production  of  anasurcji  and  albuminous 
urine. 

The  expulsion  of  the  fcetus  is,  as  has  been  staled,  commonly 
the  signal  for  the  disappearance  of  the  ecdematoiis  swellinga, 

>  Dr.  DtclcifUAn,  in  lit*  wurk  on  Albuminuria,  dCMribe*  ixm«  i>f  Iho  al1>uniinuhB 
of  prvgitniK'jr  in  whivli  lbi>  kidae.n  »rt«  found  p«)t  snd  fall;,  but  h«  alw  givw  • 
pinto  nprcwnling  the  kidatjr  In  anoihiir  owe,  when  vtnouB  «AflgMtlon  wat  w«II 
marked. 
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and  the  restoration  of  the  urine  to  its  healthy  state;  but  in  a 
certain  number  of  cases  eclamptic  convulaioDs  bi-eak  out  about 
the  time  of  purturition,  and  of  these  about  30  per  cent,  prove 
fatal ;  in  certain  other  cam»  the  albuminuria  doe«  not  disappear 
after  delivery,  but  persists,  with  or  without  dropsical  effusiona, 
until  there  19  no  longer  any  donhr  that  genuine  and  confirmed 
Briifht't^  diseaec  hat)  been  established. 

There  had  been  mucli  <iispuie  as  to  the  exact  nature  of  the 
connection  between  the  events  here  enumerated  and  the  puer- 
peral state.  It  haa  been  on  the  one  hand  alleged,  and  on  the 
other  hand  deniwi,  that  the  pregnant  state  ia  an  efl'cctive  ex- 
citing eau»e  of  Bright'*  disease;  it  ha*j  aUo  been  both  alleged 
and  denied  that  puerperal  convulsions  are  of  renal  (ur;i5iii)c) 
ori^n. 

There  can  be  no  doubt  that  many  of  tlie  cases  in  which  Brigbfa 
disease  coexists  witit,  or  follows,  the  pregnant  state,  are  examples 
of  the  coincidence  of  two  mutually  independent  conditions. 
Pregnant  women  are,  of  conrse,  liable,  like  other  persons,  to 
contract  Bright'a  diseuac  from  any  of  its  ordinary  ouoscs:  and, 
again,  women  who  aru  alryudy  thu  Bubjecls  of  Briglit's  diBeaee 
may  become  pregnant.  But  after  elimniating  the  cases  belong- 
ing to  tbe«e  two  categories,  there  are  still,  as  I  believe,  a  con- 
siuerable  number  in  which  Bright's  disease  has  been  really 
ctntacd  by  pregnancy.  The  liegistrur-Gcnerul's  reports  furniBa 
8ome  valuablu  ^^videnoe  on  thiH  point.  In  ihe  live  years  1857-61, 
there  were  registered  6*2*20  deaths  tmm  Bright'a  disease.  Of 
tbeiie  3699  were  males,  and  2o2i  females — being  in  the  propor- 
tion  of  68  females  to  every  100  males:  this  was  the  relative 
proportion  between  the  two  sexes  at  all  ages.  Bat  the  deaths 
of  women  from  Bright's  disease  Uuritig  the  child-bearing  years 
of  life  (from  twenty  to  forty-five)  thr  exceeded  this  proportion — 
being  as  high  as  SO  women  to  every  100  men.  Alter  the  age  ot 
4d,  the  proportion  of  deaths  from  Bright'a  disease  sank  again 
to  59  women  for  every  100  men.  There  seems  no  otlier  ^-on- 
elusion  to  be  drawn  from  these  nnnibers,  than  tbat  the  puerpeml 
state  is  a  prolific  cause  of  Bright's  disease. 

A  certain  number  of  pregnant  women  having  albuminuria 
{probably  about  one  in  ten)  are  all'ected  with  epileptiform  oon- 
volsions  (or  eclampsia)  before,  dnring.  or  atter  latwr.' 

It  iH  a  question  of  considerable  interest  whether  puer{>enil 
eclampsia  is  due,  or  not,  to  uriemic  poisoning.  The  aflinnativo 
has  beeji  warmly  supported   by  Frerichs,  Braun,  Litzmann, 

*  Tb«  liibilliy  of  mitfumiiuirlo  prvpnant  wuin«n  U>  eclanip«)i  ia  Htiniuted  nt  • 
muuh  liifEhor  va.\t  thnn  iHifi  by  Blot,  Moyer,  And  D«t11I1«»  »fid  It«gnauM.  T)te 
uniu>il  rtatiitio  of  iIihk-  nburrvern  Kire  ■  propi^inn  of  nbntit  I  in  4.  Tiiking  «U 
prvgnancioe  to|;elhor — with  itnd  wiUiout  Blbuniinuria — ■boui  1  in  600  uit  con- 
plieat«d  witti  eclumpuit.     Urnun  ^vca  th«  |iro[ii^'rtion  lu  1  in  Mb. 
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Wieg^r,  and  otbera;  and  the  negative  by  ScAnzoni,  Bepaul, 
RoBciigtcin,  and  scvural  more. 

On  the  affirmative  side  it  has  been  ahourn :  (1)  that  eclamptic 
fits  are  similar,  Bymptomalically^to  unemic  convulsions;  (2)  lliat 
iilhunien  is  almost  invariably  jiresent  in  the  nrine  oJ'  eclamptic 
putieuti!:  and  that  in  suveral  cases  undoubted  evidt>uce  of  or- 
^niu  kidney  disease' baa  been  found  after  death;  (3)  that,  fre- 
quently, anasarca  of  the  upper  parts  of  the  body,  and  dryness 
of  the  skin^  coexist  with  albuminuria,  and  contirm  the  dia^no«ia 
of  Bright'H  discai^e. 

On  the  opposite  side  it  is  alleged :  (1)  that  there  are  authentic 
instances  (apart  from  epilepsy,  apoplexy,  or  hysteria)  of  puer- 

Seral  eclampsia  without  albuminuria;'  (2)  ttiiU  anatomical  eri* 
euce  of  Bnght's  disease  has  only  been  found  in  a  minority  of 
the  cases:  that  more  frequently  (lie  kidneys  have  only  been 
found  congested  without  ariy  organic  alterations  which  could 
be  ideiititied  with  any  form  of  liri^ht's  disease;  (3)  that  other 
causea  (than  Brigljt'a  disease)  have  lioen  repeatedly  found  in  the 
bodies  of  persons  dying  of  puerperal  eclampsia,  namely,  oedema 
of  the  brain,  and  con^fcstion  oi  the  meninges,  which  probably 
were  not  without  concern  in  bringing  about  the  attacks. 

The  want  of  scgrugation  of  irrelevant  cases  j)reventH  Ihu  pos- 
sibility of  a  clear  analysis  of  the  fads  adducetl  in  this  dispute. 
But  it  ii4  evi<lent  that  the  existence  of  well-attested  cases  of 
eclampsia  without  a  trace  of  albumen  in  the  urine,  is  fatal  to 
the  wiictrsatittf  of  the  unemic  theorv.  On  the  otlier  hand,  the 
not  infreipient  coexistence  of  undoubted  Bright's  disease,  leads 
strongly  to  the  conviction,  that,  in  many  cane.'?,  the  convulsions 
are  truly  unemic.  It  must  not,  however,  be  forgotten,  that 
pregnant  women  who  are  the  subjects  of  confirmed  Bnght's 
disease  frequently  pass  through  labor  without  die  least  convul- 
sive disturbance, 

As  the  evidence  now  stands,  puerperal  eclampsia  cannot 
always  be  attributed  to  one  and  the  same  invurialile  cause.  In 
some  instant-CH,  the  convulsions  appear  to  be  essentially  of  a 
reflex  ciiaracter,  arising  from  irritation  of  the  generative  organs, 
acting  on  a  nervous  system  in  a  state  of  exalte*!  sensibility.  It 
is  at  the  period  when  this  sensibility  attains  its  maximum, 
naniety,  during  the  act  of  labor,  that  convulsions  usuallv  break 
forth.  But  it  in  likewise  about  the  iuiine  |>criod  thai  the  pres- 
sure within  the  abdomen  beconitrs  most  intense,  and  the  stagna- 
tion in  the  renal  veins  and  interruption  tu  the  secretion  of  urine 
most  complete.    When  the  act  of  birth  commences  there  are 

*  Araona  oth^r  i>XKmpl<w,  the  rnllnwine  iruiy  b«  r«f«rr«d  i?:  Abei1l«,  )(i«  eiu, 
p.  e07;  Rtedel,  Zi'iischr.  f.  i.  Goburtsoboilk..  1669.  n.  13;  R^mi,  ibid..  IMS. 
Bd.  ii.  8.  V2.  Ses,  lUo,  Schroder,  In^nle*,  mad  L6Meit),  quoted  by  Warner, 
loo.  cit, 
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added  to  these  causes  of  disturbatice,  violent  and  general  mus- 
cular coutractioiiH  catmiiig  ^utluHioii  of  itie  features  and  con- 
gestion of  the  cephalic  meninges.  Sevei'al  explosive  elements 
are  thus  brought  together  at  the  satne  period  ;  and  it  is  scarcely 
to  be  wondered  at,  tliat  the  cquilihniim  of  the  nervous  s}rfltem 
should  be  therehy  occasionally  overset. 

The  recognition  of  two  or  more  categories  of  puerperal 
eclampsia,  i*  of  much  importance  botli  for  pro^osis  and  treat- 
ineDt;  and  the  want  of  some  rational  classiiicuition  of  the  cases 
is  doubtless  one  cause  of  the  discrepancies  in  the  experience  of 
different  observers  m  to  the  beneficial  ellecta  of  venesection  and 
other  plans  of  treatment. 

At  least  three  categories  seem  to  deserve  to  be  recogniTv^d,  viz., 
1.  Cases  dependijig  on  coujirmai  and  chronic  Bnght's  disease.  In 
tbeae  the  eclaropaia  must  be  regarded  as  mainly  or  wholly  urre- 
mic;  the  ultimate  prognosis  is  lethal,  aud  depletive  measures 
are  leas  indicated  than  chloroform,  etc.  2.  (jises  depending  oh 
passiee  cojigfstion  of  (he  kidnci/s,  or  oji  a  condition  n'sanbling,  if  not 
identical  with,  acute  BrighCs  iHseme.  These  are  usually  primi- 
parPD;  the  phenomena  are  probably  partly  uneniic,  and  partly 
reflex;  the  prognosis  is  fovorable,  were  the  fits  onceover;  active 
depletive  measures  are  indicated.  3.  (Jises  depending  oh  reflected 
uterifu  rrriialion  and  memmjenl  congestion.  In  these  the  urine  is  not 
albuminous ;  the  prognosis  ia  favorable,  were  the  tits  over;  they 
call  for  active  do]>Ictory  measnrcfl. 

Something  runiaius  to  be  said  in  the  way  of  diagnostic  indica< 
tjon,  in  cases  of  pregnancy  coinplicated  with  alhumiuuria. 

The  urine  of  a  pregnant  woman  being  found  alburoiuons— 
how  shall  it  be  known,  wlietlier  there  exists  confirmed  Brlght's 
disease  or  only  a  temporary  disorder  wliich  will  harnilo83ly  sul>- 
side  after  parturition?  The  following  points  Icdl  strongly  for 
confirmed  liright's  disease — an  abundant  flow  of  pale  urine  of 
lonr  density;  presence  of  granular  or  fatty  caats,  a  considerable 
amount  of  albumen  and  yet  a  relaxed  state  of  the  abdomen  aud 
tissues  generd.lly:  anaimia;  »  markedly  hypertrophiod  left  ven- 
tricle ;  anasarca  equally  distributed  (or  uearly  so)  over  the  whole 
body.  Tlie  points  which,  on  the  other  hand,  tell  in  favor  of  con- 
gestion, or  of  acnte  (and  curable)  Bright'a  disease  are:  evident 
signs  of  severe  pressure  witliin  the  abdomen  ;  the  patient  being 
a  primipara;  the  quantity  of  albitmen  in  the  urine  appearing 
to  bear  a  ]>roportioii  to  the  existing  venous  congestion;  tbe 
urine  being  high-colored,  Bcunty.and  dense;  the  anasarca  being 
mostly,  or  altogether,  conlined  to  the  lower  extremities ;  absence 
of  ameraia  and  cardiac  hypertrophy. 

By  attention  to  these  points  I  have  been  able,  in  the  cases 
which  have  fallen  under  my  observation,  to  frame  a  diagnosis 
which  the  event  has  justified. 


CHAPTER    TI. 

"RRianrs  disease. 

PBELIUINART    RRMAKK3. 

Casus  chunicterized  hy  nlUumiriiiria  and  dropsy,  (lepi>ii<]iiig 
on  structnriil  cban":e8  in  the  kidneys,  are  classef]  together  und«r 
the  g«neml  title  ot  Jtright's  discuHe. 

Several  different  pathological  states  are  doubtlww  included 
under  this  desi^niilion ;  and  the  eases  present  considurable 
diversity,  not  only  in  (he  aciitenesa  of  their  courRe  hnt  aluo  in 
thf^ir  modes  of  orifjrin  and  symptoms.  Numerc^us  attcnipta  have 
been  made  to  dividu  and  cluKKity  the  various  ccniditious  uf  the 
kidney  found  after  death  from  Urieht'o  disease;  and  to  connect 
each  with  its  appropriate  clinical  history.  Hitherto  none  of 
these  attempts  has  obtained  general  absent:  and  a  regrettable 
confusion  of  nonicndatiire  has  been  added  to  the  inherent  io- 
trieacies  of  the  suhjeet.  Xotwitlistandinj;  llie  diversiiiea  just 
referred  to,  the  points  of  resemblance  between  the  several 
varieties  of  Bright's  disease  are  so  stronp  and  so  numerous, 
that  they  form  an  easily  reeognized  clinical  frroup.  This  rc- 
Bomblance  arises,  in  efreat  part,  fmm  the  circumstance  that  the 
Blructural  chanpes  in  the  kidneys,  various  as  thoy  may  be.  bring 
about  the  same  ulfimute  n^sults,  namely,  impoverishment  of  the 
blood  from  loM  of  albumen,  with  poisoning  of  it  from  retention 
within  the  body  of  the  excrement itious  matters  of  the  urine: 
and  the  more  prominent  symplonin  in  liriffht's  disease  ariee 
from  this  changed  condition  of  the  blood,  rather  than  from  the 
direct  eftecta  of  the  structural  duniges  in  tlie  kidneys. 

Opinions  are  divided,  in  the  first  place,  aj*  to  whether  there 
he  a  fundamental  unity  beneath  the  apj^rent  divoraity;  in 
other  words,  whether  tlie  "  large,  smooth,  white  kiilncy."  the 
"small,  smooth  kidney."  the  "  granular  uncontractetl  kidney," 
and  the  "  trrnnular  comrncted  kidney,"  ai*  sunstfsive  stages  of 
one  and  rne  same  patliological  process,  or  represent  radically 
distinet  diseases. 

Dr.  Bright,  whose  researches  on  this  subject  have  made  his 
name  so  renowned  in  medical  aciencC;.  expresses  himself  quite 
doubtfully  on  thia  point.  In  his  introductory  remarks  to  the 
twenty-three  ca^es  first  pabliehed  by  him,  iit  i827,  he  says; 
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**  From  l)ie  ohserx-alioiis  vvliicL  I  liave  made,  I  have  been  led  to 
believe  that  there  may  be  several  forms  of  (Jieease  to  which  the 
biduey  becomca  liuble  in  the  process  of  drnpaical  atlbctioDs. 
I  have  even  thoujjht  that  the  orjraiiic  der«ngenient8  which  have 
already  presented  theniRelvcs  to  my  notice,  will  anthorize  the 
BBtabhshmcnt  of  three  varietioa,  if  not  of  three  com]iIoiely  sepa- 
rate  forms  of  diweas«d  Klructure."  But  toward  the  close  of  the 
same  reuiurks  he  ohHerveB:  "Although  I  hazard  a  conjecture 
ait  to  the  existence  of  these  three  different  forms  of  disease,  Tnm 
by  no  means  confident  of  the  correctnesB  of  this  view.  On  the 
contrary,  it  may  be  lliat  the  first  form  of  degeneracy  to  whieb 
I  refer  never  goes  nmch  beyond  the  tirat  stiiife;  and  thnt  all  the 
other  cases,  together  with  the  eecorid  series  and  tlie  third,  ore 
to  be  considered  oTiIy  as  modifications,  ami  more  or  less  ad- 
rauced  etate&  of  one  and  the  tsame  disenee.'*  (lieporls^  pp.  67 
and  69.) 

Soon  after  the  period  when  tbe.-ie  sentences  were  written,  a 
new  vanluge  ground  ftir  tlie  t^ltuly  of  renal  diseases  was  ac<piircd 
by  tlie  researchen  of  Mr.  Bowman,  wliich  tfircw  a  strong  light 
OD  the  intricate  anatomy  of  the  kidney.  UistdoffiBts  of  emi- 
nence both  in  this  country  and  Germany — Busk,  Toynbec, 
Simon,  Jlenle,  Kokitanaky,  Virchow — and  inquirers  who  have 
made  the  subject  a  special  study — -Tobnson.  I?  rerichs,  Ba#ham, 
Dickinson,  ttrainger  Stewart,  and  many  nmre — have  worked 
with  oiieximiplcd  perseverance  to  ascertain  the  nature  and 
arrange  the  varieties  of  the  morbid  proccsBcs  taking  place  in 
the  kidneys  in  Bright'a  disease ;  and  yet  the  donbt  which  pos- 
sessed the  mind  of  Bright  has  not  been  wholly  cleared  away. 

All  this  labor  has  rint,  of  course,  been  thrown  away.  On  the 
contrary,  much  lidit  lias  been  shed  on  the  paibolog^v  of  the 
complauit :  and  data  of  iniiiurtance  liavo  been  oblanied  for 
prognosis  and  treatmont.  More  cspcciallj"  the  ex&nitnation  of 
the  organic  admixtures  of  the  urine— renal  epithelium  and  ca»t8 
of  the  nrinifcroua  tubes — has  yielded  to  Dr.  Geo.  Jnlinson  re- 
sults of  the  highest  clinical  value,  which  claim  for  him  a  pre- 
eminent mention  in  thiw  iield  of  pathology. 

Frcrichs  conaidcr«  that  Bright's  disease  is  cs-wntially  one, 
and  that  it  is  of  an  iniiamniatory  nature.  Ho  divides  the  ana- 
tomical changes  In  the  kidtieya  into  three  forms,  which  ho  re- 
gards as  stages  of  the  same  fundamental  process,  namely  : 

1.  The  (>tage  of  hyperannia  and  commencing  exudation. 

2.  The  .stage  ot  exudation  and  commencing  change  of  the 
exudation. 

3.  The  stage  of  degeneration  and  atrophy. 

Dr.  Johnson,  oii  the  other  band,  recognises  several  distinct 
proecfises  under  the  common  beading  of  Bright's  disease — but 
chiefly  two,  and  both  of  an  inflammatory  nature — one  charac- 
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tcrized  by  u  eiiitiddiiig  uiid  dust  ruction  of  tlie  epithelial  litiing  of 
[he  urlriiferoua  tubes  Ui, smuimative  nephriiisu  and  one  without 
such  desqimiHiition,  niui  anbctitig  the  intertubular  structures  of 
the  organ  (non-tiesqiiamativc  jiqjfirifis).  He  also  gives  a  separttte 
place  to  '*  ratty  degeiierfttiou  "  aud  "  waxy  degeneration  "  of  the 
kidney. 

Dr.  Dickinson  divides  Bright'**  disease  into  throe  main  varie- 
ties. 1.  Tttbiil  nrphritis,  m  which  the  uriuiferous  tubes  are  (he 
Mat  of  an  ititlamtuatory  octiuri.  This  he  Hubdivides  into  an 
acute  and  a  chronic  form.  2.  GTmnihvr  degenrration,  in  which 
tliere  is  increase  and  subsequent  contraction  of  the  intertubular 
matrix  of  the  kidney.  8.  JJepurutive  iiiseuse,  which  is  the  name 
he  gives  to  amyloid  or  waxy  infiltration  of  the  kidneys. 

Dr.  Grainger  Stewart  Buggcfile  the  name  "  Bright's. Diseases  " 
B3  more  truly  descriptive  than  the  old  designation  "Bright's 
Disease."     He  cluii»itie8  the  casv6  a»  follows  : 

1.  The  iniiammnforif  forni^  of  which  there  are  throe  stages — 

a.  That  of  iritlnnimation. 

b.  Tliat  of  fatty  tntnt>foriiiution. 
e.  That  of  atrophy, 

2.  The  waxy  or  amyloid  formy  of  which  also  there  ftre  three 
stages — 

o.  That  of  degeneration  of  the  veaacla. 

b.  That  of  secondary  changes  in  the  tubes. 

c.  That  of  atrophy. 

3.  7*ht  cirrhotic,  conlmcting,  or  gouiy  form. 

In  addition  to  these  he  dcscrihed  two  tnlxed  types,  in  which 
in  the  one  case  the  waxy  form,  and  in  the  otiier  tlio  cirrhotic 
form,  is  combined  with  the  inflammatory  form. 

It  would  lead  me  loo  t*ar  to  discniw  the  merits  of  these  and 
the  many  other  clasaificationn  wliich  have  been  put  forth.  I 
content  myself  with  Kinifily  indicating  the  more  ira[K)rtant  onee. 
In  the  following  pages  the  subject  will  be  treated  from  a  clinical, 
rather  tlmu  nn  unatonucai.  point  of  view,  and  the  cases  will  he 
clrtjwitied  under  the  two  mam  beads  nf  anttt  and  chronic  Bright'e 
disease.  The  former  emhnices  a  compact  and  universally  recog- 
nized group,  which  formerly  went  under  the  designation  of 
"inflammatory  dropsy."  It  corresponds  to  the  acute  dcsquama^ 
tivc  nephritis  of  Johnson,  to  the  first  staire  of  Frerichti.  and  to 
the  acute  tubular  disease  of  Dickinson.  The  hitter  includes  the 
protracted  oafles,  which  either  have  lap^^ed  Into  a  chronic  state 
from  the  aeute  form,  or,  which  is  far  more  frequent,  have  lieen 
chronic  from  the  beginning.  Three  types  of  chronic  liright'a 
disease  will  he  recognized.  1.  Cosos  which  have  lapsed  from 
the  acute  state  (kidney  smooth,  wliitc,  generally  large,  excep- 
tionally dwindled).  2.  Cases  wliich  have  been  cbronic  from 
the  beginning  (kidney  granular,  red,  contracting).     3.  Caaea 
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>ciated  with  waxy  or  lHrdaceouB(ao-ealIed  amyloid)  degenera- 
tioB  of  the  kidneys. 

The  presence  of  fat  in  the  renal  aubstanco,  and  in  the  epithe- 
lium of  the  tnhes,  is  not  special  to  any  one  type  of  renal  deeen- 
enition;  but  h  found  o^Rociatcd  with  anatomical  changes  ol  tfae 
moat  varied  kinds  :  it  haR  tlierefore  no  claim  to  a  separate  cod- 
aideratioD. 


QBNBRAL  ETIOLOGY  OF  BRIOUT'9  DISKASE. 

The  Special  etiology  of  the  several  types  of  Bright'e  diaeaae 
will  be  aepanitely  considered  in  the  twe  following  chaptera,  but 
it  will  be  convenient  in  this  place  to  consider  some  of  the  point* 
bearing  oy  the  etiology  of  Ilright's  disease  uh  a  whole. 

The  want  of  uniformity  in  our  nomenclature  of  organic  dis- 
eases of  the  Jcidiieya  has  considerably  lessened  the  value  of  the 
returns  of  the  Kegistrar-General  in  this  field  of  patboloffy. 
Caeea  registered  on  the  tortificate  of  death  as  " Bright's  dis- 
ease" arc  entered  in  these  returns  a£  "riepliria;*'  but  it  is 
evident  that  the  larger  number,  even  of  the  ca^es  recognized  aa 
Bright's  disease  during  life,  are  not  eo  registered,  but  are 
claaAified  under  the  heads  "  nephritis  "  and  ''kidney  dtaease." 
To  obtain  some  idea  of  the  prevalence  of  Hriglit's  disease,  let 
us  take  the  nmnliL'rs  under  (lie»e  three  de*igiiutiou8.  There 
were  registered  in  England  and  Wales,  in  18tt8: 

2076  dmttu  from  "  nephri*," 
495  doatb*  from  •*  nephritis." 
2fl8tf  dealhi  from  "  kidttt;  disMw,*' 

— making  a  total  of  6407.  This  yields  only  a  proportion  of  1.1 
per  cent,  of  the  total  deallis  from  all  causes — a  number  which 
IS  probably  considerably  below  tlic  true  proportionate  mortality 
from  Bricht's  disease.  AVitlioul  admitting,  wilb  Mr.  Simon, 
that  two-thirds  of  the  cases  of  Bright's  disease  run  a  latent  or 
undiscovered  course,  it  must  be  allowed  that  a  very  large 
number  are  overlooked  in  tbcpc  returns,  and  are  jirohably  to  be 
found  among  the  6284  entered  as  ''dropsy,"  or  among  those 
eDtered  under  "convulsions,"  "  pueuiuonia/'  and  other  head- 
ings.' 

Bright's  difie^se  is  about  one-third  more  common  among  men 
than  women  (1215  uieo  to  861  females).     The  excess  of  deaths 

'  Ii  U  evident,  h<iw«Tor,  thftt  Bnglil'i  diRAuft  U  eraduKlly  becoioinr  belter 
knuwD  in  HiiM  oouiitry,  ftntl  more  frcqiienll^v  idonUflMf.  In  la&S,  only  570  deftth* 
were  entered  undnr  "NenhriA."  In  »ch  succeasivc  year  tbe  number  rone,  r]iilt« 
out  of  all  nrDtiorliuii  to  llid  increiud  or  tbo  ]i(>jiiilalion,  iiiUi)  in  1861  it  n!»rti»d 
IMS,  n«»rl,v  tbricGM  meuy  as  in  18^2;  itnd  in  IBCft  it  r«iicbed  2079,  n««rly  four 
llmea  u  manv  u  In  I8&2.  Corrcapondinglj,  the  entricR  under  ■'  dropay  "  dtmiB- 
bbed,  frain  9t88  to  7801,  end  to  62SI  for  ibe  >&iai>  tbree  yMr*. 
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araoug  males,  altliou^h  present  at  every  aeo,  U  uot  equal  at  the 
ditiurcnt  periods  of  life  :  it  is  mo8t  markccl  between  tno  ages  nt' 
fbrtjr-tive  mid  aixty-tivc. 

The  mortality  from  Bright's  diaeaee  showe  a  iiropressive  in- 
i-reflfie  from  flhildhonil  up  to  nI>oiit  thea^  of  50;  in  thesncceed- 
iiig-  20  years  tLe  mortaiily  coiuiuiies  steady,  at  a  pouiewlmt 
lower,  Cut  still  liigb,  rate;  the  next  deeade  sbows  u  dc<?)<led 
dimination  as  regards  Bright'a  disease,  though  the  general  mor- 
tality at  this  epoch  is  at  its  highest  point.  These  facte  arc  ex- 
hibited in  the  following  tablu: 

TaIiLB  bA<mmn0  tAt  number  oj  dtath»  rtjpxUttd  as  "  ffepkria  "  [Bright'M  dittaae) 
in  Englami  oHii  lf'it/««  in  1tM8,  nf  the  different  p9ric4«  of  lift: 
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Thaf  complex  of  impresaionH  whtrh  ib  familiarly  known  i 
taking  *?oW  ia  the  common  cause  of  BriijhtV  disease  in  its  acote^ 
form.  Void,  operating  more  slowly  an<T  continuously,  also  con- 
stitutes a  prolific  source  of  chronic  Bright's  disease.  Persona 
whose  occupation  exposes  them  to  cold,  wet,  and  the  iiielemon- 
cies  of  the  seasons,  without  adeqinit*^  protection — those  who 
work  in  liot  workelu.tpB.  are  in  the  habit  of  going  to  c«ol  their 
reeking  l>odies  in  \\\v  open  air — the  indlt^iil  cla&eoH,  who  dwell 
in  damp  trcllars,  insufticiently  clad  atHl  ill-led,  amid  dirt  and 
squalor,  furnish  a  large  quota  of  victims  to  this  disease. 

Dr.  Johnson  is  at  especial  pains  to  e.\phnn  the  moUm  operandi 
of  this  frequent  cause  of  renal  dii^easo.  He  contends  that  the 
defectiv*!  iiction  of  tlie  skin  canoes  certain  deleterious  matters  to 
accumulate  in  the  blood,  and  that  the  burden  of  their  elimina- 
tiou  is  thnjwn  ui>on  the  kidneys,  which  receive  injurv  thereby. 
It  is  impnsuihle  to  accept  this  view  without  great  fimitiition, 
seeing  that  suppresiMMl  cutaneous  transpiration  ushers  in  a  multi- 
tude of  inflammatory  and  febrile  conditions,  without  provoking 
renal  didea.se.  When  a  person  "  takes  cold,"  it  is  a  (act  that  the 
secittion  of  the  skin  is  very  much  diminished  or  altogether  sup- 
prcsAcd:  but  it  is  not  pfwsihie  to  pn^dicaic  on  what  organ  the 
mjurions  impres.tion  will  ultimately  settle — whether  on  the 
bronchial  tubes,  the  pleura,  the  lung  tissue,  the  kidneys,  or  some 
other  organ  or  part  of  the  body ;  so  that  it  cannot  he  maintained 
that  there  is  any  aptcial  relation  between  suppressed  cutaneons 
secretion  and  tlie.genesis  of  reual  disease. 
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The  abuse  of  frpirituofiis  liquors  ranlu  high  a«  a  determining 
cause  of  ItrightV  ditiease.  ClirUtiBOD  estiiuuteii  tbe  proportion 
<lae  to  this  ciiuse,  in  Edinburgh,  as  three-tburtim  ur  four-fiftlia 
of  all  iho  iruKcs;  and  he  justly  remarks  that  it  ib  not  habitual 
drunkards  only  who  show  tins  tendency  to  renal  disease,  hut 
dratu-dnnkerit,  who  are  in  the  eoiiMacit  (iractice  of  using  ardent 
BpiritB  several  times  in  the  course  of  the  day,  wiUiout  becoming 
actually  intoxicated.' 

Malt  liquoP! — though  far  less  pernicious  than  spirits — are  not 
without  indiienee  In  produce  IJright's  disease  when  largely  in- 
dulged in.  In  a  journeyman  haker,  under  m}'  care  at  the  Infir- 
mary, the  disease  was  elearly  traced  to  the  habit  of  fuddling 
himself  with  beer  from  Saturday  eveuiug  to  Monday  morning, 
which  tbe  patient  had  followed  for  several  years. 

Very  fniquently,  intemperate  liabitB  go  hand  in  hand  with  n 

Srimy  skin  and  exposed  occupation  ;  nna  the  ftubjects  of  Bright's 
isease  are  fuund  dicproportionately  numerous  among  laborers, 
welt-sinkers,  cabuien,  earlers,  hawkeit*,  glass-blowers,  snieltere, 
and  puddlers. 

A  large  number  of  cases  arise  in  connection  with  some  «»i- 
atitutional  eice,  more  cspeeially  tuborculosis  or  struma,  and  chronic 
lead  poiftoning.  Among  the  easier  classes,  gout  and  constitu- 
tional syphilis  are  prominent  antecedents. 

It  floeras  now  to  be  fully  attested  that  a<fue  may  cause  Bright's 
disease  in  its  various  fortus.' 

Chronic  affections  of  (he  hwer  urinart/  pa-ssages  (cystitis,  stricture, 
etc.)  frequently  lay  the  foundations  of  renal  disease.  In  a  l>oy 
of  seven,  who  died  in  the  Koyal  Infirmary,  a  snmll  stone  no 
larger  thati  an  almorjd  was  frmnd  lodged  iK'ar  the  neck  of  the 
bladder.  Repeated  sounding  had  failed  to  deled  it  during  life; 
operation  was  conserpiently  not  pertbrniod.  For  some  weeks 
before  death,  geuerul  anasarca  had  shown  itself.  The  kidneys 
were  found  wasted  to  an  extreme  degree;  the  cortical  substance 
was  rwluced  to  a  thin  edge  no  thicker  than  a  shilling;  the  pel- 
vis of  the  kidney  an<l  the  ureters  were  dilated,  and  tneir  lining 
mcrobnine  thickened  and  bathed  in  pus.  In  cases  of  this  class 
there  is  a  double  influence  tending  to  produce  renal  degenera- 
tion, namely,  the  lon^-continued  exhanating  suppuration  and 
direct  transmission  of  the  inflanimntory  process  by  continuity 
of  tissue. 


*  Dr.  DickinBoti,  io  lil»  work  on  Albunjinuria,  )iu,  In  an  uUborntc  uhnpter. 
called  in  quMlion  th«  efficioncy  of  tnt«inpcrAnoi>  t\  a  fra^ii^nl  oaiiu  of  tihronk 
BriKhl'*  diWAM.  I  httve  oiaminecl  bin  iUit«nieiiU  at  Ien|((h  in  a  (MjMr  in  tlt« 
Brit.  Mad.  Journ.  for  Not.  -I,  1871, — and  have  shown,  concliitivoly  at  I  iMllere, 
llwt  ibti  argiimehU  he  iulT»nc«  an  J n ail (h) unit.'  Lu  •halt«  (li*  olil  opinion. 

*  A  Hill  account  of  the  nnatomifal  chnni;*-^  )ir<><)uc«d  tn  th«  kidnuy  by  Mi*  wilt 
be  found  l:i  a  |ta|>«r  by  Ktenerand  Keboti.  Arctii<r6*  dvn  I'hyftiologit,  Pcd.  18&K. 
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The  use  of  mercury,  which  Wells  and  Dlackall  believed  capa- 
ble of  producing  albuminuria  and  renal  mischief,  has  not  been 
found  Dy  observers  of  wider  experience  to  have  this  effect. 
Raver  and  Drair,  out  of  forty  cases  treated  with  mercury  at  the 
HO'pital  des  V^n^riens,  only  found  a  slight  quantity  of  albumen 
in  two — in  both  of  which  its  presence  was  accounted  for  by  the 
existence  of  pus  in  the  urine.  Bayer  further  observes  that  he 
had  for  years  used  a  multitude  of  mercurial  preparations  in  the 
treatment  of  various  diseases  without  ever  having  observed  the 
production  of  dropsy.  He  also  states  that  he  nad  treated  a 
large  number  of  gilders  aftected  with  mercurial  trembling,  and 
that  he  had  not  seen  a  sinsle  case  of  dropsy  with  coagulable 
urine  supervene  during  or  after  this  trembling  {see,  also,  p.  196, 
note). 

A  certain  number  of  cases  of  chronic  Bright's  disease  present 
themselves,  in  which  the  moat  searching  analysis  fails  to  indi- 
cate the  exciting  cause  of  the  disorder.  In  some  of  these  the 
renal  affection  is  only  a  part  manifestation  of  some  widespread 
cachexy,  as  an  example  (M.  H.)  to  be  related  in  Chap.  Iv.,  in 
which  fatty  degeneration  coexisted  in  the  heart,  great  vessels, 
brain,  and  kidneys. 


CHAPTKn    TTI. 

ACITK  BRIG  UTS  DISKASE. 

Ss?ioi*ynt — tmjtammnlvry  JDropttf;  Jhffvte  ifrphrHia;  AcMit  Deafuamatin 
itqihritia  ( Jobiuon) ;  Aeutt  T^b4U  !fepJiriiu  (Didtinaan). 

Anatomical  Charactrrs. — The  kidneys  nre  alwaya  more  or 
lees  enlarged^ometimeft  to  twioe  their  niitural  size;  their  sur- 
&ce  is  Bmooth ;  the  cnpsulu  thin,  traiit<pureiit,  uiul  easily  stripped 
off;  their  color  varies:  it  is  generally  a  Jeep  dusky  red :  out 
sometimes  a  light  fawn,  almost  white;  in  other  cases  it  is 
mottled  red  aim  white  The  siipcrfiiMal  veins  are  larger  and 
more  distinct  than  natural.  When  the  kidney  is  cut  open  tlie 
cortical  substance  is  found  to  be  increased  very  much  out  of 
proportion  to  the  jtyraniida!.  The  red  con^^resled  kidney  exudes 
a  bloody  sanien  abundantly  from  the  cut  surface;  a  number  of 
hemorrhagic  spots  may  be  generally  seen  scattered  throng}i  the 
cortex  or  beneath  the  capsule.  The  surface  of  the  section  is 
dusky  red,  and  studded  with  minute  darker-red  points,  which  are 
the  eiifi;nr;red  Mulpighian  corpUBclL's.  The  pale  and  the  ntntflfd 
kidneys  present  a  contrast  of  color  between  the  cortex  and  the 
pyramids.  The  latter  apjioar  unnaturally  red,  and  from  their 
iia»es  radiatinir  lines  of  red  spread,  fandifce,  into  the  cortical 
Bubetance.  The  cortical  portion  is  smooth  and  white,  oryollow- 
ish-whitc,  and  spotted  like  ivory. 

Under  the  microscope  almost  all  parts  of  the  kidney  may  be 
found  affected,  but  in  varyinj^  proportions  in  difleroiii  cases. 
Usually  the  chief  alteration  is  situated  in  tlic  epithelial  contents 
of  the  convoluted  tubes.  The  diameters  of  these  are  increased, 
and  in  extreme  examples  tfl  twice  or  oven  thrice  tlieir  normal 
measurement.  The  epithelial  cells  are  also  inci-eased  in  size, 
they  cannot  easily  be  f]istint;utshed  one  from  another,  and  their 
free  extremities  are  rounded.  The  striation  of  the  protoplasm 
at  the  base  of  each  cell  is  no  longer  seen,  but  instead  an  ex- 
tremely pranular  condition  is  observed,  which  in  advanced  cases 
gives  place  to  a  collection  of  fat  globules.  The  nuclei  of  the 
cells  may  bo  hidden  by  the  bwoUou  protoplasm  ;  when  seen, 
they  are  found  to  be  greatly  proliferated,  and  a  dix-ision  of  the 
cell  substance  takiug  place  round  eacli  nucleus,  we  have  a  raulti- 
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plication  of  the  cells.*  Cornil  has  described  iti  the  coll-proto- 
plasni  certain  livaliiie  globuleei,  which  upiiaruiitly  proceed  trotu 
the  base  10  the  iVoe  riiamti  and  dischargu  themselves  into  the 
lumen  of  the  tubule.  The  epithelial  cells  may  be  so  hjpertro- 
phied  as  to  fill  troniplelely  the  lumen  of  the  tubule.  More 
commonly  the  Uimen  is  occupied  either  bv  accnmulatione  of 
cells,  consisting  of  detached  epithelium  and  leucocytes,  or  by  a 
fibrinous  exudation,  which  in  the  higher  tubules  o-ifinmea  a  net 
or  star-like  arrangement;  but  lower  down,  and  especially  in  the 
alraiglit  tubes,  it  Ibi'ms  gtosey  cylindoi's  of  various  size,  accord- 
ing ae  the  tubes  have  preserved  or  hare  shed  their  proper 
lining.  In  the  stniigbt  tubes  the  epithelium  gives  evidence  of 
similar  chiinges,  but  tu  a  niucli  lesa  intense  degree.  Their  larger 
bore  and  direct  course  favor  the  escape  of  the  detached  epithc- , 
liuni,  so  that  some  of  them  arc  partially  or  wholly  ilcnuded. 
lu  the  later  stages  the  cells  of  the  convoluted  tubules  also  break 
down,  and  Klein  has  described,  iu  scarlatinal  kidneys,  a  deposit 
of  lime  saltft  in  the  cells.' 

The  iiiloi-siitial  tissue  of  the  kidney  may  be  unaffected,  but 
often  sliowm  an  iiihltration  of  leucocytes,  even  at  a  compara- 
tively early  nuriod.  These  arc  siluated  most  commonly  round 
the  glomeruli  constituting  the  so-called  "  pericapsular '"  neph- 
ritis; but  later  on  cell-aceumulatioti  is  found  also  bctivccn  the 
tubulea  and  around  the  arteries. 

The  arteries  and  cariillnries  are  distended  with  blood-cor- 
pnsclcs,  and  nmre  or  less  extensive  rupture  of  the  cnpillnries 
takes  place.  The  hemorrhages  sometimes  form  a  marked  fea- 
ture. Masses  of  red  blood-corpuscles  are  then  found  lying  in 
tlie  intertubular  tissue,  distending  the  tubules  themselves,  and 
occasionally  lying  between  the  epithelial  cells  or  cndieddcd  in 
the  ccll-protoplasm.  Klein  has  destTibed  a  hyaline  ihickening 
of  the  inlinia  lu  the  niieries,  and  more  especially  in  the  allerent 
vessel  of  the  glomerulus.  The  nuclei  of  the  endothelium  and 
of  the  muscular  tibrcs  he  also  found  in  a  state  of  proliferation. 

The  morbid  proces-s  seems  to  consist  essentially  m  a  eatjirrhal 
condition  of  the  uriniferotitf  tubes,  with  a  proiligions  swelling 
and  pixiliferation  of  their  e^iithelial  elements.  At  the  tirst,  there 
is  an  inllammatory  congestion  of  the  organs  with  rapid  swelling 

*  A  Ti^w  obwrven,  ind  mwt  rK-onth  Cornil  and  Bnwlt,  hKV<?  denied  tfant  such ' 
prolifei-Htiuii  or  lb»  •pilholiiim  tftkc*  place,  when  Ibc  inflamiiiBliDii  kIUm^  b 
pKvioiuljr  heftUhy  kidney. 

*  Lilten  ftbo  hudMoriDctl  nlciflcHtion  of  tb«  mlU.     Sat  V'ucb.  Archiv,  Bd. 
88,S.fi08. 

■  iS*ajf  of  llie  Appvnmiice*  dwcribed  Rb"v«  bsv«  bevn  mKd«  um  of  by  ■oiM< 
aulliur*  fti  th«  bMiM  of  n  ciNWiflwtiun.     Tbiu,   U'«([iii>r  dMcrib»  four  fnitiM  ut\ 
IM.'U(D    Itriuhra  diMBM.      1-    Tbo  liemarrlin);ic-c«tiirrh>il.      2.    Ttio  lt«iiii.iTr)iiuuo- ' 
««UrTl)>l  with   IntentltinI  ohftn^     3,   The  Bcut«  lurg«  mIo   kldn«jr.     4.   Tbfl 
Mciil*  lvm]>bi)miiitiiu*  kldn«v.     It  hu  ncit  buen  thought  kdviaable  in  *  work  libs 
lb*  praHmt  (o  «U«mpl  an;  cIsMiOcalioo  ol  tbe  Anaioinlnl  rcaturvf. 


ANATOMICAL    CHARACTERS. 


886 


and  rupture  of  the  cnpillarien.  Oti  that  foltows  increased  pro- 
ductiou  of  cpithetial  celU;  these  multiply,  i:boke  up  and  disteud 
the  upiiiiferouH  tubes,  thereby  conipretssing  the  reuni  capillaries 
and  inipudiiig  tlit;  ciroiilatiuit  through  ihein. 

When  this  prolife ratio ti  hufl  rtachftd  a  cerlaiii  degree,  tbe 
kidneys,  which  before  wore  of  a  duslcy  red,  become  pale  or  mot- 
tled— not  eo  nmcli  from  an  uctuul  deficiency  of  blood  in  the 
organs,  but  rather,  as  Dickiuson  cxplaius,  t'rorti  tlie  white  color 
of  the  masses  of  epithelium  overpowering  the  natural  red  of 
the  parts. 

The  choking-up  of  the  tubes  with  tlieir  own  epithelium  neces- 
sarily impeded  tbe  depurating  functions  of  the  kidney's,  and  the 
blood  is  [loifioiied  with  excrementitioiis  mattcrt^.  The  uriiie 
becomes  cteaiUy  in  amount,  and  deficient  in  hn  proper  constitu- 
ents; it  carricH  with  it,  a^  it  percolateti  the  di^'aned  iluctti,  loose 
epithelium,  blood,  aiul  fibrinouii  exudation,  or  detaches  whole 
tracts  of  the  lining,  all  of  which  objects  form  ao  abundant 
grumouB  eedimeut  in  the  urine. 

How  soon  the  change  from  red  to  white  takes  place,  depends 
on  the  rapidity  of  th«  multiplication  of  the  epithelial  cells.  I 
have  soen  tlie  bloodless  condition  reaeli  an  extreme  degree  in 
six  weeks.  Dr.  Dickinson  states  that  it  may  occur  withm  four 
dav!^. 

During  recent  years  the  attention  of  pathologists,  and  also  of 
clinical  observers,  has  been  turned  to  the  changes  undergone  by 
the  gloirieriili  in  certain  cases  of  acute  and  subacute  Bright's 
disease.  Wheu  the  conditions  described  above  are  present,  the 
glomeruli  are  «eeii  on  tbe  cut  surface  of  tbe  kiduey,  as  red 
pointp;  while  under  the  mii-rosoope,  the  <Mipillaries  of  the  Mai- 
pighiuu  tutl  are  found  injected,  and  tbv  space  between  the  tufl 
and  the  catwule  filled  with  red  blood-ciirpuseles.  In  the  esses 
of  so-c-alled  glomeruio-nephritis  the  glomeruli  appear  as  pale 
points  on  the  section;  and  extensive  infiammatory  chunges  arc 
found  in  them,  causing  almost  total  abolition  of  their  secreting 
power,  while  in  the  remainder  of  the  kidney  little  or  no  change 
may  be  soen.  Tiie  results  of  difterent  obaervepe  shoxv  consider- 
able variance  with  regard  to  the  exact  changes  found  tn  the 
Mulpighian  corjjusele,  uut  Ihev  may  briefly  be  stated  as  follows: 

Most  frequently  an  accumulation  of  cells  is  seen  between  the 
capsule  of  IJowman  and  the  glomerular  tuft.  Those  cells  con- 
sist of  a  few  leucocytes  escaped  from  the  vessels,  but  for  the 
main  part,  of  cells  resulting  from  a  proliferation  of  tbe  epithe- 
lial lining  of  Bowman's  capsule.  Proliferation  has  also  been 
observed  in  the  thin  layer  of  epithelium  covering  the  tuft  aad 
dipping  between  its  divisiont*,  and  doubtless  this  contributes  to 
the  cell  accumulation  in  the  gUmierular  cavity.     My  coltengue, 
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Dr.  Leech,'  hae  doscribed  proliferation  of  both  these  layens  in  a 
caflc  under  his  observation,  and  he  was  able  also  to  trace  the 
dtivelupiueut  of  the  cells  into  a  mass  of  fully  formed  tibruus 
tissue  tilling  np  the  glomerular  space.  The  glomerular  tuft  h 
compressed  by  the  new  growth,  and  the  circulation  through  it  is 
stopped,  lltiiioe,  its  pale  appearance  when  a  section  of  the  kid- 
ney is  ma<le.  Itiit  apart  from  any  exudation  between  the  tuft 
and  the  capsule,  the  circulation  through  the  glomerulus  may  ho 
interfered  with  by  changes  in  the  tuft  itself.  These  clianges  are 
generally  endent  from  the  great  increase  in  the  number  of 
nuclei  in  the  tutt.  The  numerous  nuclei  may  in  part  be  due  to  a 
proliferation  of  th<iae  portions  of  the  opitheliid  covering  of  the  tuft 
which  dip  down  belwe«n  its  several  divisions.  Thev  may  also  be 
the  nuclei  of  leucocytes  escaped  from  the  veBst'ls.  Klebs  believed 
that  they  were  due  to  inBaiuiuntor}-  proliferation  of  the  connec- 
tive-tissue cells  binding  together  tlie  divisions  of  the  tult.  This 
view  has  received  but  Uttle  support,  and,  indeed,  the  existence  of 
connective  tissue  in  the  normal  t\\t\  is  denied.  Another  source 
of  the  nnmerons  nnnlei  has  heen  found  in  a  proliferation  of  the 
nuclei  of  the  capillarit-a  themselves.  Klein  nas  shown  that  the 
capilLarv  vvalls  niuy  ho  swollen  and  show  the  same  hyaline  change 
he  has  ueacribod  in  the  afferent  artery  of  the  glomerulus.  Fried- 
liinder,  too,  has  described  changes  in  the  interior  of  the  capillaries 
of  the  tuft.  In  his  cases  the  circulation  through  the  tuft  was 
stopped,  not  by  prepare  from  without,  for  the  vessels  of  the  tuft 
were  even  larger  than  normal ;  but  by  blocking  of  the  capil- 
laries with  a  granular  mass  containing  nuclei,  and  produced,  as 
he  thinks,  by  a  thickening  of  the  capillary  wall.' 

In  the  acute  nephritis  which  accompanies  or  follows  the  infec- 
tious diseases,  groups  of  microoigantsms  have  been  seen  in  the 
kidney.  They  may  he  situated  in  the  bloodvessels,  causing  a 
throtnhosis;  or  they  may  he  seen  in  tlie  urinary  tubules,  and 
within  the  epithelial  cells. 

CuCRSG  ANo  SruirroMg. — The  invasion  of  the  disease  is  com- 
monly abrupt,  and  traceable  to  some  detinite  cause.  A  person 
takes  cold,  or  falls  into  a  fit  of  intemperance,  and  next  morn- 
ing, or  in  two  or  three  days,  the  face  begins  to  swell,  then  the 
hands  and  body  generally.  In  another  large  class  of  cases  the 
dieease  breaks  out  during  convalescence  from  scarlet  fever 

■  On  Glomerulu-oephriiU.     Brit.  Mod.  Journal,  1(t^l,  i.  p.  VM. 

*  Tho  priiicipiil  wurki  on  Gtumcnilo-nvpbritiii  kfl-  tb«  rulluwinK  : 

Kleio,  KapoM«  to  Ihc  I'riry  (;t>unoil,  l87fE,  p.  39.  GrMalleld  (Atlu  of  IV 
tbolag7,  Syden.  Soc.)  "n'sHer,  Jaumsl  of  Aiiat.  inO  Phy>.,  vol.  xlt.  p.  iSi. 
Lwoh,  Brit,  Med.  Journ.,  Ift81.  vol.  i   (>.  991 

Klebi,  Handb.  d.  Pitli.  Anal.,  vol.  i.  p.  iHfi.  Lankan*.  Virch.  Arch.,  tuI. 
IxitI.  i).  Bit.  LiMeo,  Chants  AnnaUn,  vol.  it.  p.  30.  PncdUndrr,  PorUcbr.  d. 
Mvdlcin,  vol  I.  Ho.  9. 
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or — mach  lese  frequeiitljr — some  other  febrile  or  zymotic  com- 
plaiut. 

Actito  Bright's  disease  is  asuully  ushered  in  with  chilliness 
or  shivering,  headache,  nausvu,  roinitiiig,  paina  in  the  back 
anil  limhs,  arreftt  of  tbo  cutanoous  pcrepii-ation  and  oppreesiou 
in  the  chest. 

Dr.  Mahomed  has  made  impurtaot  observaUoiia  uu  a  pre-albummurio 
jpgB  of  Bright'a  dineaae  fullowing  Bcarlatina.  He  BtaUs  that  ia  the 
flnqaemalive  stage  of  scarlet  fever,  certain  ayniptoms  arise  which  are 
premoDitorj*  of  the  an|>earance  of  albiitnen  in  the  urine,  aaiaely,  liigh 
tension  of  the  arterial  eyetem  m  meoaiired  by  the  apbygmugraph.  aod 
tmUBudation  into  the  urine  of  the  blixiil-crystallolds  as  teBte<l  by  guai- 
acum  and  ozonic  ether.  The  almotut  UDivers<al  forerunner  and  promble 
cauM  of  ihcac  symptoms,  he  says,  \s  conittipation.  One  day  passed  with- 
out an  action  of  the  boweU  \s  sufficient  to  gWn  rise  to  thcra.  If  a  sharp 
purgative  be  administered  these  symptoms  pass  away ;  if  not,  they  are 
succeeded  by  the  usual  signs  of  severe  renal  disturhaace. 

When  fuii'ly  etftahlieshed,  the  »yniptoiU6  are  cxceeilinglv  dis- 
tinctive. The  cNiiuntenance  is  pale  and  puffy,  with  a  fieavy 
stupid  expreeeiou;  the  limbs  and  trunk  are  anasarcous.  The 
cDdcmutouH  part^  iiro  rusistant  nn  pressure,  and  pit  tittltj  or  none. 
More  or  less  ett'usion  takes  place  into  the  serous  cavities,  especially 
the  pleura  &m\  peritoneum. 

There  is  a  general  febrile  nmvenient;  the  pulse  is  hard,  fiill, 
and  of  high  tension,  the  appetite  lost,  thirst  excessive;  the  skin 
is  dry,  and  the  whole  surface  blanclied  and  tunteficd.  An  un- 
easiness or  dull  pain  is  felt  in  the  loins,  and  the  renal  regions 
are  tender  on  preaaurc. 

The  urine  is  of  a  smoky  or  dusky  hue — in  some  inatancca 
dark  brown  like  porter — Ironi  the  presence  of  altered  blood. 
On  standing,  it  deposits  a  coptciufi.  floeculeiit,  dirty-brown  or 
chocolate  nediment,  like  the  settling  front  beef-tea.  It  is  very 
albuminous:  it  may  evmi  become  quite  solid  on  boiling.  The 
specific  gravity,  in  the  stage  of  increment,  is  usually  above 
1020,  oAeu  much  higher,  mounting  aometimes  to  1030,  and  in 
one  instance  which  occurred  to  me  even  to  1065.  When  ot 
high  density,  the  urine  is  proportionally  scanty;  it  may  not 
exceed  12  or  18  ounces  iu  the  twenty-four  hours;  in  extreme 
eases  it  may  sink  to  4  or  ti  ounceft,  or  r>e,  for  two  or  three  daya, 
altogether  ^npprefised.  The  calli*  to  void  it  arc  more  frequent 
than  in  health,  e^puciully  at  night  aixl  in  the  recunibunt  posttire; 
the  patient  lia»  to  get  up  three  or  four  times  in  the  course  of  tJie 
night  to  empty  the  bladder.  The  urine  is  generally  acid,  and 
surcharged  with  ]>igment :  it  ot\en  deposits  the  umorphoas 
urates.      Very   rarely   it  is  alkaline  from  fixed   alkali.      The 
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natural  urinous  odor  is  lost;  it  has  a  faint  uopleaeant  smell, 
which  has  been  compared  lo  tliat  of  llie  waaliings  of  tleeh. 

The  deposit  when  examined  microscopicallv  (aoc  Fig.  SO)  is 
found  to  consist  of  blood-corpueclca,  looHe  renal  epithelium,  free 
nuclei  of  these,  tnbe-caeta,  shapeless  mafisea  of  coagulated 
tibrine,  and  the  broken  dt^bris  of  all  theee  etrocturet!. 

There  ure  also  generallj  found  cpilliolial  cells  from  the  pelvis 
o(  the  kidney  and  the  bladder. 

The  renal  cpithelia  varv  a  good  deal  in  their  appearance. 
Somettmea  they  look  almost  natural,  only  somewhat  swollen 
and  opaque.  More  frequently  they  are  much  broken  down; 
their  nuclei  ore  set  free,  or  are  only  invested  in  part  by  the 

§rflnuhir  cell-contents  which   naturally  !*urround    them.      The 
isiiitcgrated  epithelium  forms  nii  ainr>rphou8  dark  grannlar 
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TnuifBnmi,  (i«nalw,  blnal  wid  aiilihallaJ  wim  tVniii  m  tata  nt  aenls  BnxkC*  ituaaan ; 
tnf  i«iia1  tidllMltaiw ;  urf  Hood  dMn. 

d6bn£  scattered  over  the  field.  When  very  abundant,  the  epithe- 
lium communicates  a  milky  appearance  to  the  urine.  The  free 
nuclei  greatly  resemble  red  blood-dteks  both  in  shape  and  size, 
but  they  are  devoid  of  the  biconcave  figure,  and  refract  light 
more  strongly.  A  solution  of  mattenta  tints  them  of  n  deep 
carbuncle-red.  The  free  Mood  disks  are  fre<iuently  distorted. 
When  the  urine  is  of  high  density,  they  are  shrunken,  and 
otlen  puckered  at  the  niargius:  on  the  other  hand,  when  the 
urine  is  of  a  lower  density,  1017  and  under,  they  expand,  lose 
their  central  depressions,  and  eventually  burst,  and  cease  to  be 
reoogaixablc. 
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The  tube-casts  are  nbuiijatit,  and  of  varied  eize  and  appear- 
ance. The  most  common  are  of  "  medium  *'  size,  trauspareut^ 
beset  TV'ith  cpithciiul  ccIIh  or  Mood  disks.  Mixed  with  thctte  may 
be  some  "  very  large  "  and  some  "veryBinail"  hyaline  casts, 
together  with  opaque  grutiuliir  ciwts  (Fie;.  50). 

Specks  of  oil  are  generally  altogether  absent;  aonietimes, 
however,  a  few  Bmall  ones  are  seen  either  on  the  costs  or  within 
the  epithelia:  but  thtiir  number  is  always  quite  insigniticant  in 
the  early  stages  of  the  disease. 

The  proportion  of  alhtinien  iu  the  urine  during  the  height  of 
the  iMimphiiiit  varit-a,  according  to  Frerichs,  from  8.2  to  12.7, 
17.5  and  24.S  per  1000.  ChristisoD  found  27  and  Heller  .>7  per 
lOOO.  The  quaniity  lost  in  thu  twenty-four  hours  varies  from 
80  to  about  400  grains  (Frerichs,  worup  v.  liesanez).  ITie 
natural  solid  constituents  ot'the  urine  ore  diminished  in  propor- 
tion to  the  obstruction  in  tJie  kidneys.  The  excretion  of  urea 
falls  to  100  or  200  grains  (I'roni  400  to  500  grains  in  health)  aud 
the  inorganic  salts  are  couBiderably  leasened.  tJric  acid  main- 
tains about  its  usnal  quantity. 

The  btoo(l  becomes  speedily  deteriorated  by  th«  unniiturnl 
drain  through  tlie  kidneys.  It  becomes  more  waterj-  and  poorer 
in  albumen,  wliile  urea,  uric  acid,  and  the  extractives  are  unduly 
acciinMilated  in  it.  The  hlood-corpiiRcIes  diminish  in  numtier 
as  the  disease  proceeds,  and  a  generally  ann?mic  appearance  of 
tlie  body  is  produced.  Fihrine  is  usually  iu  excet»<.  and  the 
bloofl  displays  a  buffv  coat.  The  fat  and  inorganic  salts  retain 
their  usual  proportion.  Frerichs  supplies  the  three  following 
analyses  of  tno  blood  in  the  early  period  of  acute  Bright's  dieeaae : 


t.  II.  tri. 

BpMlBeB:iavily 10S6  1022  101B 

lUOO  pnrlH  iif  ftemm  c-untained  : 

Wntor om.tO  OI.'iRS  Wf** 

Ruhat OI.M  84.12  «l.l 

Alb.iin-n HI  .40  -201*  Jl,7 

F^t 142  1.63)  -. 

Kvtntcttvft  irmUcniindMlu,  0.09  I0.fi9|  ''^ 

The  pulse  invariably  shows  high  tension  of  the  arterial  system 
when  examined  by  the  Hiiger  or  by  the  nphygmograph.  In  rare 
cases  this  may  lead  to  a  recognizable  hypertrophy  of  the  heart, 
even  before  the  disease  has  pa8:ged  into  the  subacute  stage. 
Usually,  however,  cardiac  hypertrophy  is  absent  in  acute  Bright's 
disease.' 

*  feaWasniir,  Z)om>.  CycIof>.,3d«d.,p.tSl.  Abo  RIogcl,  Bml  kiln.  WMben., 
1882,  No.  38,  «Dd  Zioucti.  for  klio.  Med.,  1968,  p.  260. 
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After  the  diseiiso  baa  pcrBifltetl  for  a  variable  period  of  a  few 
days  to  some  weeks,  it  proceeds  to  one  of  three  terminations, 
viz.,  cecovory,  death,  or  lapse  into  the  chi-oiiic  state. 

When  the  case  is  about  to  terminate  favorably,  tlio  urino  in- 
creases iu  quantity  to  three  or  four  pinta  daily ;  iu  density  falls 
below  the  tiaturuT  mean  (1012-1008);  and  ihe  blood,  reiiat  ele- 
ments, and  albumen  gradually  liimiiiish  and  finally  disappear 
from  it.  At  tiie  same  time  the  skin  becomes  moist,  and  the 
serous  effusions  are  reabsorbed.  Tho  rate  of  progress  varies 
extremely.  If  albumen  has  totally  left  the  urine  in  six  weeks 
or  two  months,  the  recovery  may  be  considered  quick.  The 
shortost  period  that  I  have  known  to  elapcie,  from  the  firat 
aymptoms  to  complete  reeatabliehmeut  of  (be  normal  state,  has 
been  ten  dayt). 

Somo  cases  reach  final  recovery  only  after  a  protracted  and 
iatcrruptud  convalescence  of  many  months.  The  urine  during 
this  period  coatinnes  abundant,  of  low  density,  occasionally  of 
pink  color  from  slight  admixture  of  bluod.  The  anasarca  is 
also  apt  to  recur  and  disajipcar,  and  recur  ajtrain,  perhaps  several 
times,  accompanied  with  febrile  exacerbations  of  subacute  char- 
acter. In  one  auch  case  observed  b^-  me  the  eymptoms  finally 
subsided  in  five  montlis.  The  patient  wat>  seen  ten  montbs 
later,  and  the  urine  found  perfectly  free  from  albumen.  In  a 
second  case,  a  slight  admixture  of  blood  continued,  in  diminish- 
ing quantity,  for  more  than  twelve  mouths.  In  both  these 
iustancuii,  and  in  a  third  simitar  to  tliese,  the  characters  of  tbe 
urine  were  uniform;  it  was  copious  fthree  or  four  pints  daily), 
of  low  density,  slightly  mixed  with  blood,  sligbtlv  albuminous; 
the  renal  derivatives  were  devoid  of  fat,  and,  tfirougbout  the 
convalescence,  comparatively  scauty. 

Not  unfrequently,  in  tbe  ordinary  course  of  recovery  from 
acute  Briglit's  disease,  the  renal  clcmetits — Imth  c&Ms  and  epi- 
thelium— show  «ilight  signs  of  tatty  changes.  This  circumstance 
is  apt  to  embarrass  tbe  diagnosis,  and  lead  to  the  suspicion  of 
the  existence  of  confirmed  and  chronic  Brigbt's  disease,  if  the 
case  first  come  under  obsen'ation  in  this  stage.  The  doubt  can 
only  be  solved  by  watching  the  progress  of  the  case  for  a  week 
or  two. 

But  matters  do  not  always  take  this  favorable  turn ;  and  t^vo 
new  orders  of  symptoms  arise,  and  bring  life  into  imminent 
peril,  or  involve  it  in  deetructiou.  These  are  secondary  intlani- 
mstions  of  the  serous  membranes  and  the  lungs,  aaif  urtemic 
intoxication. 

Of  the  inflammatory'  complications,  pericarditis  ia  the  most 
surely  fatal,  bat  it  is  rare.  Pneumonia  is  more  common;  it 
breaks  out  without  appreciable  exciting  cause,  and  usually  runa 
a  rapid  course  to  a  fatal  end.    Pleurisy  and  peritonitis  are  also 
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not  unfrequciil,  hut  greatly  less  to  be  fenred.  More  or  less 
broucliitis  exists  almotit  iiivuriably.  Whuti  \b^  miamtrca  riees 
to  an  extreme  degree,  the  iuteg:umCDts  of  tbc  legs  rimy  inflame, 
and  eveu  mortity.  These  eccnndary  iiiflanimatioiis  arc  much 
more  eommon  in  the  later  Blades  of  cbroiiic  Bright's  disease 
than  in  the  acute  disorder. 

The  ursiniie  phenomena  are  due  to  the  retention  in  the  blood 
of  the  excrementitious  miitters  of  the  urine.  They  consist  in 
a  train  of  nervous  symptoms — headache,  voniitiug,  diarrha'a^ 
convulsions,  and  eoTnu— which  are  frequent  incidents,  and  much 
to  be  feared  in  acute  Bright'*  disease.  They  usually  follow  an 
excessive  diminution  or  suppression  of  the  urine  from  the  in- 
creasing obstruction  in  the  kidneys.  U  will  be  more  convenient 
to  postpone  thuir  uunsideralion  to  a  future  section,  when 
unemia,  in  connection  with  Bright's  disease  generally,  will  be 
discussed. 

Certain  deviations  from  the  usual  course  and  symptoms  are 
not  unfrequeiitlyeneountcred.  Although  serous  eti'usion  gener- 
ally first  ehows  itself  iu  the  face,  under  tlie  eyes,  and  theu 
invades  the  trunk  and  extreniitie-s.  it  may  begin  elaewlioro — in 
the  feet,  bands,  or  scrotum;  or  all  parts  of  the  body  may  swell 
up  simultaneously.  The  eflusion,  too,  may  shitl:  its  place  from 
time  to  time,  or  it  may  be  poured  out  with  disproportionate 
copiousness  in  certain  localities  (lung,  pleura,  submucous  tissue 
of  the  glottis),  and  thereby  determine  sudden  accession  of 
alarming  or  fatal  symptoms. 

The  anasarca  commonly  disappears  some  days  or  weeks,  or 
even  many  months,  before  the  albumen  has  vanished  from  the 
urine;  but  sometimes  the  converse  is  the  case,  especially  iu 
imlividuala  of  lax  frames  and  aniemic  tendency.  When  cases 
of  this  latter  class  come  under  observation  for  the  Brst  time 
after  the  urine  has  become  free  from  albiimpn,  they  are  very  apt 
to  mislead,  and  their  true  nature  can  only  be  recognized  by  a 
careful  sifting  of  the  patient's  previous  history. 

Diagnosis.- — The  general  symptoms,  and  the  alterations  of  the 
urine,  are  so  siguiticant  during  the  height  of  the  attack,  that  the 
disorder  can  scarcely  he  confounded  with  any  othoi'.  Hut  when 
the  pyretic  stage  is  passed,  and  the  case  becomes  protracted, 
tliere  is  ollen  great  difficulty  in  detormining  whether  we  have  to 
deal  with  the  declining  periods  of  an  acute  and  curable  dis- 
order, or  with  a  dUeaee  which  has  already  lapsed  into  the 
chronic  and  irremediable  statu,  or  with  a  disease  which  bus  been 
chronic  from  the  first.  Chronic  Urighl's  disease  is  subject  to 
occasional  felirile  recnideseenceB,  winch  are  deceptively  like  an 
attack  of  the  acute  disorder.  The  signs  that  the  disease  is  acute 
and  recent  are:  free  presence  of  blood  and  renal  epithelium  in 
the  orine,  absence  of  fat  in  the  discharged  elements,  absence  of 
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long-standing  complicalions,  such  as  liypertropliy  of  the  left 
ventricle,  phthiflis,  caries,  nccmsis,  aiitj  joint  disease.  A  careful 
CO)  itii  tie  ratio  II  ufthe  previouH  liistorv  and  ut'ttjt.'  ostetieihlu  <;au&e 
of  the  disorder  is,  also,  of  diagnostic  importance.  The  less 
c'earlya  case  uau  be  traced  to  a  uelinitc  exposure  to  cold,  a  bout 
of  drinking,  or  to  acarlut  fuver,  or  some  other  zymotic  discuse,  the 
more  reason  is  there,  pro  ta»U>,  to  liear  that  confirmed  Bright's 
disease  ifl  cntablished. 

I'lioflNosirf. — Precise  data  concerning  the  fatality  of  acuto 
Bright'*  disease  are  wanting.  A  large  majority  of  the  cases 
nndoiibtedly  reeovt-r.  Frericlm  reckons  the  recoverius  as  two- 
thirds  of  the  iiidividuols  attacked.  Pi-obably  this  proportion  la 
below  the  truth  if  the  scarlatinal  cases  be  included. 

The  signs  of  approaching  resolution  are:  increased  discharge 
of  urine,  diruinishcd  impre^nutiou  of  it  nitti  blood  and  albu- 
men, anbsidoncc  of  the  tebrilo  ]iherioiiie!ia,  of  the  anasarca  and 
serous  effusions,  and  restoration  of  the  cutaneous  transpiration. 
At  the  same  tiiiie,  the  counCeiianee  loses  its  stupid  cxprusi^iun 
and  its  aniemic  hue,  and  resumes  its  ordinary  heahhy  aspect. 
The  coexistence  of  all  these  signs  leaves  no  doubt  of  advance 
toward  a  favorable  issue:  but  the  occurrence  of  some  of  them 
without  the  others  must  not  lead  to  too  sfinguine  expectations. 
The  anasarca  may  disappear  totally,  and  blood  ceoee  to  tinge 
tlie  tjrine;  the  quantity  of  the  secretion  may  increase  consider- 
ably, the  pyrexia  pass  away,  and  the  general  well-being  of  the 
patient  improve  greatly:  but  if  the  unno  continue  to  contain  a 
consirjerahle  amount  of  albumen,  there  is  strong  reason  to  ap- 
prehend that  the  disease  is  lapsing  into  a  cliroriic  slate,  or  that 
the  amendment  is  hut  a  temporary  lull  in  the  liyniptonis,  to  he 
followed  at  no  distant  period  by  an  e:<acerbation,  which  shall 
prove  more  disastrous  than  the  original  attack,  liecovery  can- 
not in  any  case  be  considered  complete,  until  the  urine  has  be- 
come perfectly  free  from  every  trace  of  albumen. 

If  the  urine  become  progressively  scantier,  of  higher  density* 
and  more  abunditntly  charged  with  albumen,  tube-casts,  and 
renal  epithelium,  the  worst  conseciuencea  are  to  he  feared.  The 
advent  of  inflamnintory  coniplications,  of  cedenm  of  the  lungs 
or  glottis,  and,  above  nil,  of  decided  signs  of  uneinic  poisoning, 
are  of  equally  evil  Hugury,  and  leave  but  slender  hopes  of  the 
final  preservation  of  life. 

The  prognosis  is  decidodlv  more  favorable  in  the  aged  than  in 
the  young.  I  have  several  times  seen  the  disease  in  persons 
over  sixty,  and  once  in  a  man  on  the  verge  of  eighty;  but  ia 
most  of  them  the  disease  proved  mild,  and  in  all  of  them  it 
issued  in  recovery. 

Etiolwiv. — Acute  Bright's  disease,  though  not  absolutely  eon- 
6ned  to  any  age,  occurs,  in  the  immense  miyority  of  cases,  in 
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childhood  and  youth.  The  indiviihials  attacked  are  comnioniy 
of  j;ood  previous  health  ;  in  two  instHncoa,  however,  1  huve  Been 
the-  dUeu8«  coDi plicated  with  acute  pulmouarv  tuberculosis. 

The  exciting  cautto  is  usually  some  definite  exitosurc  to  cofU 
(a  damp  bed,  wetclothci!,  lyiuK  or  8tecj>ing  (ui  the  dump  ground, 
sitting  ill  a  curit^nt  uf  cohl  air,  driiikiug  cold  water  when  in  a 
state  of  perspiration),  or  a  bout  of  drinking,  A  lorjje  propor- 
tion of  the  cases  are  6e<juelre  of  scarlet  fever,  or  (much  more 
rarely)  of  some  other  zymotic  diseuBC.  Albuminuria,  and  some- 
times all  thu  other  phenomena  of  acute  Br'iglit's  disease,  have 
been  descril^icd  in  cases  of  acute  intestinal  catarrh.  Some  cases 
are  due  to  prcgnnncv. 

Treatm£Xt. — It  tlie  case  is  seen  at  the  linte  uf  itiv»«ton.  ihe 
patient  t«bould  be  at  once  cuntinud  to  bed,  swathed  in  UunneU, 
and  made  to  lie  between  the  blankets.  The  loins  should  be 
iinme<liately  cupped  to  eipht  or  twelve  ounces  (in  children  to 
two  or  three  ounces).  After  the  abstraction  of  blood,  a  liirge 
liuseed-meal  (K)ultice  should  be  applied,  hut,  to  the  toins,  and 
changed  every  three  huure.  A  hot-waler  bath  or  a  hot-air  bath 
fihould  bo  administered  every  evening,  or  every  second  eveninjf. 
When  no  convenicueer)  fur  a  hot-water  bath  cxi»t,  an  excellent 
substitute  is  found  in  the  "  blanket-bath."  A  LarjE^  thick  blanket 
is  wrung  as  dry  as  possible  out  of  boiling  water,  and  wrapped 
round  ilic  body  of  the  patient;  the  bedch^thes  are  then  heaped 
on.  In  twenty  minutes  or  half  an  hour,  the  hot  blanket  is 
removed,  and  the  surface  quickly  dried  with  a  warm  s^ofl  towel. 

The  bowels  should  be  freely  acted  on  every  other  morning 
by  an  active  purge,  such  us  the  compound  jalap  powder.  Au 
endeavor  should  also  be  made  to  allay  the  fever  and  restore  the 
action  of  the  skin,  by  citrate  of  potash  draughts,  given  every 
two  hours,  in  cfierve?ceuce,  or  a  mixture  of  the  liq.  amnion. 
acet.  in  two  or  three  draclmi  doses,  with  tit^een  drops  of  tinc- 
ture of  henbane  in  an  ounce  of  inf.  lini.  Dr.  Barlow  recom- 
mends tartar  emetic  in  doses  from  i  to  )  of  a  grain.  I  tmve 
myself  employed  Ihe  same  remedy  with  the  best  effects,  every 
four  hours.  Dr.  .lohuson  also  «peaks  highly  of  antimonial  wine, 
sometimes  conibined  with  Dover's  powder. 

The  diet  shouhl  bu  eoninosed  of  light  farinaceous  substances, 
with  milk,  beef-tea,  and  uroths.  Flesh  meat  in  any  form  is 
objectionable  in  the  early  stage. 

The  abstraction  of  blood  must  be  cautiously  practised,  on 
account  of  the  temlencv  to  amemia  in  the  later  periods  of  the 
attack;  and  if  the  patient's  health  is  bi-okeu  by  previous  dis* 
ease,  or  is  constitutionally  weak,  even  IocjjI  depiction  is  better 
omitted.  If  severe  headache,  coma,  or  convulsions  occur,  the 
cupping  may  be  repeated.  In  very  threatening,  sthenic  cases, 
where  the  fever  runs  high,  venesection  may  be  practiced. 

When  the  fever  has  abated,  and  the  anasarca  is  yielding,  the 
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more  tictive  nimisures  eliould  be  didcominuud.  or  ptirtsncd  in  li 
less  active  manner;  but  the  eflbrts  to  restore  aud  luaintAio  the 
action  of  the  akin  Bhouid  be  perBCvered  in.  Jii  the  later  iwriods, 
wbeu  corivttleBceiice  Ims  been  fairly  establielied.  preparations  of 
iron  ahoultl  be  gub3titiite<l  for  the  alkaline  and  diaphoretic  rera&- 
dies.  It  is  always  welt  to  licgin  witli  small  doses,  and  to  feol 
ou«'s  way.  A  too  early  resort  to  ferruginous  prtijiarations  may 
be  followed  by  a  return  of  ttie  acute  syniptunis.  When  iron  ib 
tolerated,  it  acts  with  great  benefit,  and  hastens  in  a  marked 
manner  the  disappearance  of  blood  and  albumen  from  the  urine. 
My  experience  agrees  with  that  of  Dr.  Purkca,  that  gallic  add 
exercises  no  beneficial  influence  in  the  iicute  disorder. 

Tbo  use  of  mercury  is  ubjectiunubte,  on  account  of  the  extreme 
susceptibility  of  patients  suflcring  from  Brigbf's  disease  to  the 
physiological  elVects  of  tlie  drug.  Severe  salivation  has  been 
known  to  follow  very  small  doses.  In  one  of  my  patients  two 
grains  of  blue  pill,  administered  with  extract  of  colocynth  on 
two  alternate  mornings,  produced  profuse  ptyalism. 

The  obstinate  vomiting  which  occasionatly  prevails,  may  be 
combated  with  creasote,  or  small  dose*  of  chloroform,  given  in 
iced  aolulions.  A  careful  revision  of  the  diet  should  also  he 
made.  The  gastrin  symptoms  are  sometimes  due  to  direct 
sympathy  witli  the  renal  irritation,  and  sometimes  to  genuine 
uresmic  poisoning,  The  treatment  of  urnniia  will  be  cousidered 
in  a  separate  section. 

The  secondary  thoracic  inflammations  present  great  difficulty 
in  their  management;  they  commonly  set  in  when  the  patient 
is  no  longer  in  a  lit  state  to  bear  the  ordinary  antiphlogistic 
means;  and  they  run  their  course  with  unusual  severity  and 
rapidity.  Counter-irritants  and  revulsives  may,  however,  be 
energetically  employed.  Cantharides  and  turpentine  should  be 
avoifled,  from  their  special  irritating  effect  on  the  kidneys;  but 
hot-water  apptieotions,  mustard  ]K>nltiee8,  and  chloroform  epi- 
thems  may  be  applied  locally  over  the  chest,  and  to  more  distant 
parttf — the  calves  of  the  legs,  the  feet,  etc.  Dry  cupping  over 
the  chest  is  also  a  safe  and  sometimes  valuable  remedy. 

When  a  favorable  issue  has  been  obtained,  unusual  care  is 
required  to  guard  against  relapses,  fo  which  the  patients  con- 
tinue liable  for  a  considerable  period.  The  slightest  exposure 
is  sometimes  sutlleicnt  to  reawaken  the  pyrexia,  and  to  cause 
the  reappearance  of  albumen  and  blood  in  the  urine.     A  com- 

filete  suit  of  flannels  is  essential ;  and,  as  a  rule,  the  conva- 
esccnt  should  not  be  permitted  to  leave  his  room  until  the 
albumen  has  disappeared  from  the  urine.  When  that  comes  to 
pass  (or  before,  if  the  case  prove  very  lingering),  change  of  air 
to  a  warm  sheltered!  locality  is  likely  to  bo  highly  beneficial,  and 
to  hasten  tlie  restoration  of  the  imixtverished  blood. 


THBATMKNT. 


89S 


Objections  have  Tjeeti  made,  on  tlieorelioal  grounds,  to  the  use 
of  the  saline  diuretics  (acctftte  and  citrftt«  of  potash)  id  acute 
Bright's  diseaae.  Experienco  has  proved,  however,  that  they 
may  be  emplojfed  with  great  advantage.  They  become  changed 
in  the  primte  via-,  into  alkaline  carbonates,  aud  these  diminiab 
the  acidity"  of  the  urine,  and  render  it  more  bland  aa  it  perco- 
latoa  the  renal  substance.  In  »  disease  which  teude  to  epou- 
taneous  recovery  under  simple  hygienic  and  prophylactic  treat- 
ment, it  is  necesflarily  a  matter  of  extreme  difficulty  to  bring 
home  the  evidence  of  the  curative  power  of  drugs;  but  in  ft 
eonBiderable  number  of  cases  of  acute  Uriffht's  diseaiw,  corning 
under  treatment  early,  I  have  obtained  alnioat  invariably  the 
best  results  by  the  free  adminietratmn  of  citrate  of  potaeb.  And 
in  no  instance  where  the  urine  has  been  rendered  alkaline  in 
the  first  week  of  tlie  complaint,  iiave  I  observed  tlie  more  severe 
uneniic  symptonm,  or  secondary  inflammations.  In  the  later 
periods,  when  the  fever  has  altogethersubdivided,  whilethe  urine 
still  eontinueti  bloody  and  albuminouB,  the  same  mcdtcaiueiit 
has  not  ]»roved  of  any  scn-ice  in  my  hands. 

Digitalis  and  broom-tops  may  be  used  freely  in  any  stage  to 
combat  the  dropsy.  Dr.  Christison  recommends  a  combination 
of  digitalis  and  bitartrate  of  potash  as  superior  to  cither  remedy 
given  singly.  "The  former  xvas  usually  given  in  the  dose  of 
one  or  two  grains  of  the  powder,  in  the  form  of  a  pill,  three 
limes  a  day,  or  in  the  dose  of  ten,  fiflcon,  or  twenty  minims  of 
tbe  tincture,  three  times  <Iai!y  in  a  little  distilled  water  of  cinna- 
mon or  cassia.  The  cream  of  tartar  was  administered  thrice  a 
day  in  the  quantity  of  a  drachm  and  a  half,  or  two  drachma, 
with  about  five  ounces  of  water.  Diuresis  may  generally  be 
induced  by  Huch  means  in  the  course  of  three  or  four  days, 
sometimes  sooner  —  seldom,  liowever^  if  delayed  beyond  the 
seventh  day." 

Dickinson  lays  considerable  eti'esa  on  the  desirability  of 
encouraging  the  patient  to  drink  freely  of  water,  with  a  view 
of  focilitating  the  elimination  of  the  urinary  solids  by  the  kid- 
nevfl,  and  thus  diminisliiiig  the  risk  of  urffimii^  intoxicalioTi.   ■ 

llamburgc'r  apeaku  strongly  in  favor  of  quinine  in  s<^ar1atinal 
drojisy,  atler  the  pyrexia  has  abated,  lie  gives  to  children  Ij 
or  2  grains,  and  to  adults  3  to  4  grains,  twice  a  day.  Of  47 
severe  cases  thus  treated  he  obtained  amendment  in  44,  either 
immediately  or  in  a  few  days.    ("Prng.  Vierteljahrsch,"  1861.) 


CHAPTEU    IV. 

CKROXIC  BRIGHT'S  DISEASE. 

rAJfATOJIICAL  CHA2JGEB  IN  THE  KIDNBYS. 

The  kidneys  of  ptrsons  dying  of  cljrotiic  BrigUt's  disease 
present  tlii-ee  ebief  types  of  alteratioo,  viz. ; 

TvPE  I. — Kithtrff  smooiht  white,  and  enlarged:  in  extreme  eases, 
rarely  met  with,  kidnej-  atrophic  (chronic  nephritis). 

Typb  1L — Kidneif  granular,  ifrvwituh,  or  ttd,  and  coiitrauted 
(cirrhotic  ki<lnev). 

Typb  III, — hianet/  hrdoffous  or  waxtf  (so-called  anxyloid  degen- 
eration). 

The  special  clinical  history  (lertaining  to  each  of  theae  iina- 
tomiL-al  types  has  not  beeu  made  out  with  sufficient  precision  to 
enable  them  to  he  iiivariahly  recognized  during  life;  but  mueli 
light  has,  in  recent  yearii,  been  thrown  on  the  subject,  enough  to 
permit  a  synopsis  of  the  syinptoruB,  imd  conditions  of  origin,  of 
the  three  types  to  be  presented. 

These  types  arc  not  always  found  simple  and  unmixed.  On 
tlie  contrary,  the  main  type  of  alteration  preacnt  in  any  case  i& 
often  complicated  by  »upcnulde(l  change-i  belonging  to  another 
ty*pe.  TliuH  the  enioolli  whit«  kidney  beuonies  not  unfroquently 
anccted  with  waxy  degeneration  or  with  interstitial  growth; 
and  the  granular  und  the  waxy  kidney  are  each  liable  to  inAam- 
matory  attafks,  which  bring  about  changes  belonging  to  the 
6rst  type.  In  this  way  a  complex  anatomical  stale  is  produced 
which  is  associated  with  a  complex  clinical  history. 


1.  Smooth  Whitk  Kidxkt. 
{ChrtttM  lfephriti9.\ 

The  structural  changes  in  the  smooth  white  kidney  are  Blmi- 
lar  in  kind  to  those  already  described  as  pertaining  to  acute 
Bright'fl  diReaae,  but  advanced  to  a  further  stage;  the  surface 
continues  perfectly  auioolh :  the  organ  is  considerably  enlurgod  : 
the  capsule  is  thin  and  easily  stripped  otT.  Cnnspicuous  stellate 
patches  of  bloodvessels  are  seen  on  the  white  or  mottled  surface. 
On  section  the  cortical  suhstancc  is  seen  to  be  greatly  increased : 
its  color  it!  ivory-white,  or  (in  caae«  of  fatty  transfornitttion) 
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yellowish.  The  cones  retain  their  iwual  color,  but  they  appear 
conspicuously  red  from  contrast  with  the  ahnorrnal  whiteness  of 
the  cortex. 

The  microscopic  chaiigctt,  a»  doacrihed  by  Dickinaon  and 
Grainger  Stewart,  are  esseutially  conlineO  to  iLe  uriniteroue 
tube»^.  The  epitlieliiii  lining  of  the  tube  is  eiiorniousiy  in- 
creaaed  in  quantity,  and  the  tubes  are  thereby  distendetl  and 
enlarged.  The  cells  are  sn'oUeu, generally  opaque  and  granular, 
and  often  largely  charged  with  oily  particles.  In  the  pure  form 
the  iotertubnlar  tissue  is  not  altered,  but  commonly  it  shows  a 
little  IncreaBo.  In  the  progrcRfi  of  the  difloase  a  nunibor  of  the 
distended  tubes  mid  rhcir  contents  are  broken  up  into  a  ^auu- 
lar  debris,  and  at'terwarde  absorbed.  Transparent  tibrinouu 
elTuHion  and  blood  are  soiiielimeH  seen  wltliin  the  tubules.  The 
Malpighian  corpuscles  are  either  of  their  natural  size  or  only 
slightly  cntargeii,  and  their  capsules  are  thin,  aa  in  the  natural 
kidney.  The  cones  undergo  cbangea  of  a  corresponding  char- 
acter with  those  of  the  cortex,  but  less  developed  :  and  lihrinuus 
casta  are  found  occupying  the  interior  of  tlie  straight  tubes. 

The  large  smooth  kidney  generally  remains  large  and  Bniooth 
to  tliu  latjl;  but,  someltmes,  if  the  patient  survive  sutticieiitly 
long,  the  enlargement  gives  place  to  a  progressive  dwindling; 
and  in  very  extreme  cases,  the  kidney  may  be  reduced  to  a 
weight  of  only  an  ounce,  or  even  less.  This  dwindling  is, 
however,  not  an  invariable  event,  even  when  the  patient  sur- 
vives for  some  years.  Dr.  Wilks  relates  the  following  case  in 
point : 

"A  yanng  woman,  ;et.  23,  had  scarlflliDa  three  yeara  befure  death. 
There  was  very  slight  eniplion ;  dropsy  soon  followed,  which  lasteil  a 
year.  Then  tiie  |>Btlent  was  «liglilly  better,  bui  rcoiained  an  invalid, 
with  a'demn  of  the  legs,  until  tlie  lust  five  tuouthii,  when  very  extensive 
aod  general  tlropsy  came  on  and  jiersislcd.  The  ae'ma  waii  then  scanty, 
dark,  and  contained  exudative  dL'|>o8tt.  She  had  thro;  epileptiform  fits, 
and  death  BubMquentlj  ensued  from  plcuriti]i  and  pericarditis.  Lungs 
were  found  very  oedoinntous.  The  aorta  and  arteries  wero  covered  with 
an  atheroinatona  deposit;  and  the  kidney*  were  large  and  white,  with  an 
abundance  of  deposit,  much  of  which  had  undergone  a  fatty  change." 
("Gay'«  Hoop.  Rep.,"  *2d  series,  vol.  vlil.  p.  2-V3.) 

When  the  smooth  kidney  becomes  atrophied,  the  cnpsulo  ie 
jmewhat  thickened,  and  (iisposcd  to  adhere  to  the  renal  sur- 
3,  and  slight  superficial  depressions  make  their  appearance, 
giving  the  organ  a  slightly  granular  character. 

This  atropine  coaditiou  seems  to  be  brought  about  by  a 
destruction  and  gradual  absorption  of  the  uistended  tubulea 
and  their  epithenal  contents.  The  cortical  substance  is  thtis 
progressively  consumed  while   the  p^'rumidal  jtortions  retain 
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their  natural  >linieneione.  The  bloodvessels  are  found  much 
thickened^  and,  according'  to  (rrainffcr  Stewart,  there  is  a  rela- 
tive increase  of  the  fibrous  stroma,  nut  hy  no  metins  to  so  great 
an  extent  as  in  the  cirrhotic  kidney. 

The  largo  whitii  kidney  U  not  unfrequently  greatly  infiltrated 
with  fet.  Oily  particlcB  are  found  in  great  numbers  in  the  sub- 
stance of  the  epithelium  and  lying  fruu  in  the  tubulus.  It  con- 
ititutes  one  form  of  the  **  fatty  kidney."  This  change  some- 
times begins  at  an  early  stage  of  the  diseoae,  but  it  only  reaches 
an  extreme  degree  in  long-standing  cases.  Katty  transtorraation 
is  much  more  frequent  when  the  disease  has  arisen  from  cold 
than  when  it  has  Follnwcd  ocarlatina. 

SvNopsrs  OF  Sy MITOSIS  anii  Conditions  op  Ohihin. — The 
smooth  kidiiev  'n  found  in  thocte  case8  in  which  chronic  Briglit's 
disease  has  followed  <ni  the  at;ute  di.sorder.  The  invasion  of  the 
disease  has  been  sudden,  and  it  can  usually  be  traced  t4^  i<ome 
definite  exciting  cause,  either  cold  or  scarlatina.  1  have  also 
seen  the  large  white  kidney  in  chronic  Bright's  disease  follow, 
ing  reiieated  pregnancies,  aud  in  a  case  arising  in  the  course  of 
phthisis. 

The  average  age  of  lOfi  cases  of  smooth  large  kidney,  ex- 
amined by  Dickinson,  was  28.2  years;  in  11  cases  of  smooth 
dwindled  kidney  tlic  aventgo  age  was  48.6  years;  whcreaain 
250  cases  of  granular  kidney  the  average  age  was  50/2  years. 

Serous  etfusion  is  an  almost  invariable  coincidence:  the  body 
is  commonly  bloated  with  dropsy;  the  face  pale  and  puflv-,  and 
the  cutaneous  surface  conspicuously  white,  smooth  and  glossy. 
'There  is  also  a  markedly  greater  tendency  to  secondary  inflam- 
mations, and  to  uriemic  accideuttf.  than  in  granular  kiduey,  but 
less  to  valvular  huart  diseaso  and  hypertrophy  of  the  left 
ventricle. 

The  urine  is  generally  scanty.  Its  specific  gravity  is  either 
normal,  or  soinewtiat  raised  above  the  nsnal  average.  It  is  pale 
and  cloudy,  but  sometimes  smoky  and  tinged  with  blood.  On 
standing,  it  deposits  a  quantity  oif  amorphous  renal  debris  and 
casts  of  tubes.  The  casta  are  of  various  character, "  epithelial," 
"  gnniular,"  "'  fatty,"  aud  "  liyaline."  Cells  having  the  appear- 
ance of  pus-corpuscles  are  common  txiwurde  the  later  periods. 

The  disease  is  of  shorter  duration  than  t)ie  granular  kidnev. 
In  fatal  cases  the  ordinary  duration  of  the  disease  is  under  sis 
months.  Tomporarj*  recoveries  and  relapses  are  frequent. 
Permanent  recovery  may  be  hoped  for  even  after  the  lapse  of 
a  year  or  more.  In  these  protracted  eases  the  albuminuria 
continues  long  after  the  dropsical  symptoms  have  passed  away. 
1  have  known  cases  in  which  abinuiunl  albuminuria  has  per- 
sisted for  more  than  a  year  after  all  other  symptoms  of  disease 
had  ceased.     At  length  the  albuminuria  has  gradually  disap- 
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peared,  and  the  rcaHtv  as  well  as  the  appearance  of  health  has 
been  establiahvd. 

Quite  ex<rq)tiniially  the  rliHoasc  may  be  protracted  for  Bcvorol 
years.  Dr.  Johnson  records  an  iostance  which  endured  for  ten 
years,  with  good  prettervatiori  of  health  for  a  portion  ot  that 
period.  Nine  years  before  death,  the  urinary  <leposit  clearly 
iudicated  fatty  degeneration  of  the  kidneys.  Arter  death,  the 
kidneys  weru  found  dwindled  to  an  ounce  and  ihree-tiuartera  for 
the  pair.' 

2.  Ukamular  Coktractiko  Kidkst. 
{Cirrhotie  Kitlnty.) 

The  gland  h  diminished  in  size  and  reduced  in  xveight.  In 
extreme  cases  the  weiglit  of  the  kidney  is  redncod  to  two  or 
three  ounces,  or  leait.  Its  surface  is  rough,  and  beset  with 
uamcrous  rounded  elevations,  varying^  from  the  size  of  a  pin's 
head  to  a  hemp-seed,  or  even  a  small  pea.  The  capfiule  is 
opaque,  thickened,  and  adherent  to  the  subjacent  surface,  so  that 
it  cannot  ha  pfoknl  ofl'  without  tearing  thu  j^hindnlar  Btructure. 
In  certain  spots  the  capsule  sinks  into  the  suhBlanco  of  the 
cortex,  and  divides  the  kidney  irregularly — giving  it  a  lobular 
appearance.  On  soclioii,  tlie  cortex  is  nianitcstly  atrophieil,  as 
compared  with  the  couos,  and  forms  a  thin  rim  of  only  a  lino, 
or  less,  in  thickness  around  the  bases  of  the  pyramids.  It  bus 
a  red,  or  brownish-red  color,  and  a  coarse  granular  texture. 
The  entire  organ  is  tongh  and  resistitnt.    In  thegranular  kidney 

ftroduced  by  gout  there  may  be  seen  in  the  pyramidal  portion 
ongitadinal  white  or  yellowish  streaks,  caueed  by  a  deposit  of 
orate  of  eoda. 

When  a  thin  section  of  a  granular  kidney  is  placed  under  the 
microscope,  the  secreting  tissue  is  found  to  have  undergone  ex- 
tensive de^truetioD.  The  Malpighian  bodies  are  shrunk  to  halt 
their  size,  and  unnaturally  crowded  together,  Their  vaacular 
tiiftA  are  emhraced  in  a  tibrous  antl  granular  investment,  and,  in 
extreme  instances,  compressed  into  an  impermeable  knot  at  tho 
bottom  ul'  their  caiwulen. 

The  investment  is  formed  by  an  increase  of  the  fibrous  tissue 
surrounding  the  glomerulus,  or  hy  a  swelling  and  fibrous  thick* 
ening  of  Bowman's  eat)sule  and  its  lining  epithelium.  The 
vascular  tut1:  itself  is  not  unfrequently  transformed  into  a  tibrous 
ma»s,  and  it  may  al^o  undergo  a  colloid  change. 

The  urinifcrous  tubes  are  altered  in  various  ways,  and  to 
various  degrees.  Sontc  are  denuded  of  epithelium  and  reduced 
to  mere  tubular  Ihreiuls;  others,  equally  denuded,  contain  glassy 
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fibrinoDS  c^rlindcrs:  while  others  are  crammed  with  brokon-up 
epitlifliuiu.  Many  oCthe  coiivoluled  ttibca  are  seen  to  be  muck 
(liminislied  in  size  hikI  lined  by  a  lavor  of  (:nbi<.-j)I  epithelium 
instead  of  the  large  granular  cells  coniiuoiily  found  there. 

Oil  is  found  not  unfrequenlly  both  in  the  tibririous  exudation 
and  in  the  disintegrated  epithelium,  but  not  so  commonly  Dor 
so  abundantly  a^  in  the  smooth  kidney.  Amid  tubes  changed 
to  this  dcjyjree,  are  found  others  not  much  altered,  and  lined  with 
their  proper  and  liealtliy  epithelial  investment.  The  bademeut 
membrane  of  the  tube^  is  thickened.  Itetween  the  wasted 
structures  lioft  a  large  quantity  of  ndvontitious  connective  tissne, 
which  gives  the  organ  its  peculiar  toughness. 

The  arteries  of  the  kidney  sbow  considerable  changes.  Tbey 
inny  show  thickening  of  all  their  coats.  Dr.  George  .lohnson 
first  pointed  out  the  great  increase  in  the  muscular  coat,  and 
although  his  position  has  been  attacked  by  some,  it  has  been 
abundantly  contirnied  by  other  observers.  Dr.  ICleiu  has  ob- 
ser\'ed  what  is  probably  the  early  stage  of  this  cliange  in  the 
scarlatinal  kidney,  wliere  he  found  proliferation  of  the  muscle 
nuclei  in  the  walls  of  the  arterioleti.  The  adventilia  frc()uently 
shows  iibrouB  tbickenitig,  which  nicrgea  into  the  general  connec- 
tive tissue  of  the  kidney,  while  the  iutima  very  otleu  is  the  seat  of 
chronic  endarteritis,  which  may  considerably  diminish  the 
lumen  of  the  vessel. 

It  is  only  rarely  that  the  granular  kidney  is  encountered  in 
the  early  stage  of  its  development.  When  such  h  the  case, 
thickening  of  the  capsule  and  slight  granulation  of  the  surface 
arc  luund  to  precede  contraction,  so  that  the  organ  at  this  period 
preserves  its  normal  volume.  The  granular  Icidncv,  in  the  con- 
tracted slate,  allows  injections  to  penctinto  imperfectly.  Dick- 
inson found  that  when  a  stream  of  warm  water  waa  propelled 
through  the  bloodvessels,  a  very  considerably  less  quantity 
pimsed  iti  a  given  lime  than  (hrongb  a  healthy  kidney — less  also 
than  through  the  large  .smooth  kidney — showing  that  the  permea- 
bility of  the  gland  to  the  blood-stream  was  greatly  lessened. 
In  the  healthy  kidney,  the  mean  discharge  through  the  renal 
^•eins  in  ten  minutes  was  119  ounces;  in  the  large  smooth  kid- 
ney, EtO  (dunces;  and  in  ihe  gmnular  contracted  kidney,  25 
ounces.  This  dimini:!*hed  permeability  ia  not  wholly  due  to  the 
eirrhnti<-  state  of  the  interlubular  matrix,  but  partly  to  thicken- 
ing of  the  walla  of  the  minute  arteries  of  the  kidney*,  as  has 
been  pointed  out  by  Dr.  G.  Johnson.  ("  Brit.  Med.  Journ.," 
April,  1870.1 

Thonm  has  obtained  results  similar  to  those  of  Dr.  Dickin- 
son, using  as  the  injecting  fluid  either  defibrinatcd  ox-blood  or 
gelatine  soltttions.  He  layA  ntress  on  the  endarteritis  as  a  cause 
of  obstruction  to  the  blood  flow,  but  also  shows  that  theoblitera- 
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don  of  the  glomeruli  may  take  part  in  this,  and  tltat  the  ai-tcries 
of  the  kidney  allow  of  more  easy  triuiBudation  through  their 
waits.  The  influence  of  the  dcelructioii  uf  t^iimll  vi^sseU  ie  to 
some  extent  counteraoted  l\v  anusIonioHoa  whiidi  are  Ret  up. 
Tlius,  when  the  vas^-ular  tult  of  the  glomerulus  is  destroyed, 
a  diret^t  eomiiiuiiieat,iuii  is  euLaltliKhefl  l>etv\'een  the  utluretit 
and  efferent  vcssets;  when  the  jg;^1oniertdu«  becomes  cystic,  a 
system  of  capillaries  running  arouod  the  cyBt-wall  again  estab- 
Iiahca  coninuiiiication  between  thu  iiflerent  and  t'tterent  vessels; 
in  addition,  the  normal  aiiastomusos  between  the  branches  of  the 
renal  and  ii&iglibi>riiig  artenes  become  dilated,  and  cari'y  otV  a 
larger  amount  ot  blood  than  usual. 

Of  the  intimate  nature  o(  the  process  which  tinally  brings 
about  this  state  of  the  kidney,  there  are  uonflicting  opinions. 
Dr.  Johnson  believes  that  the  mischief  begins  in  the  epithelial 
cells,  and  that  the  tibrons  tissue  is  the  remnant  of  atrophied 
tnbea.  Dickinson  and  Clraingcr  Stewart  describe  the  process  as 
orit^inating  in  the  interlubuliir  matrix,  and  as  cousistmg  eeseu- 
tiftfly  in  an  onormoiis  hypertrophy  of  the  fibrous  stroma  of  the 
organ.  By  the  pressure  and  contraction  of  this  tibrons  material 
the  uriniferous  tubue.  and  Mulpiglnau  eurputtcles  are  e.\tenBivelv 
destroyed,  and  the  size  of  the  kidney  '»  progressively  reduced, 
Ai-curding  to  Dickinson,  the  tibrons  growth  begins  beneath  the 
capsule,  and  then  penetrates  into  the  interior  of  tiie  cortex.  The 
points  where  the  tibrous  processes  penetrate  are  depressed,  and 
when  these  arc  numerous  and  distributed  with  toK>rable  regu- 
larity, the  appearance  of  snperficial  griinulation  is  produced. 
The  diBease  thus  travels  from  the  surface  toMards  the  central 
parts,  and  eventually  involves  tbe  py ratnids,  It  must  be  admitted, 
however,  that  in  many  specimens  the  fibrous  tissue  can  be  seen 
grouped  round  the  glomeruli  and  the  arteries,  and  not  proceed- 
ing trom  the  capsule. 

Sir  William  Gull  and  Dr.  Sutton  propound  a  diflerent  view 
of  the  pathology  of  granular  kidney.  They  assert  that  the 
morbid  process  consists  in  the  deposit  of  a  '*  hyalin-fibroid  " 
material  in  the  librous  coats  of  thu  limall  arteries  and  capillaries. 
This  morbid  change  is  attended  with  atrophy  of  the  subjacent 
tissues:  it  is  tiot  contined  to  the  kidneys,  but  may  prevail  ox- 
toiisively  throughout  the  area  mst^Uona.  Although  it  gener- 
ally begins  in  the  kidneyj*.  there  is  ovidouce  of  its  beginning 
prinuirily  in  other  organs.  A  brief  accunni  of  these  views  is 
given  further  on  in  treating  of  the  connection  of  liright's  dis- 
ease with  diseases  of  the  heart  and  vascular  system. 

The  development  of  cysts  is  very  common  in  the  granular 
kidney.  They  vary  in  sixe  from  a  pin's  bead  to  a  pea  or  a 
hazel-tmt:  but  many  are  so  minute  that  tliey  can  only  be  de- 
tected by  the  microscope,  not  being  larger  than  the  width  of  the 
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urinifei-ous  tuben.  Mr.  Simoti  believes  tliat  llicy  are  formed  by 
an  imnienfto  dilutation  of  epithelial  cells — &  dcvclopmciit  that 
ijtieiiis  iuurudible,  coiis^iJering  the  I'rugility  of  the  outer  portious 
of  (bese  cella;  and  one  tliat  would  be,  so  fur  as  I  know,  without 
parallel  in  hiBtogencetB.  A  butter  sustained,  and  more  com- 
monly accepted,  view  is,  that  they  arc  prt»duce<l  by  oWiruction 
of  the  uriniforous  tubes  with  exudation,  at  intervals,  or  by  com- 
preHHion  of  their  walls  at  interrupted  epota  bv  the  coiitraetinff 
adventitious  tissue.  The  spaces  thuB  enclosed  bewjnie  distended 
with  a  serou.H  fluid,  and  are  iK>metimu8  found  lined  with  an 
epithelial  layer.  Their  contents  are  not  urinnuB,  but  consist  of 
an  albuminous  saline  solution  or  of  a  colloid  mass.  In  the  cones 
they  are  uometiuies  elongated  and  placed  end  t"  end  like  a  string 
of  sausages  (Dickinson).  (.Sec  Cysta  and  Cystic  l>egeneratiun  in 
tbe  Kidneys.) 

Synopsis  OF  Symptom.s  and  Owuitions  ov  Okioik. — The  granu- 
lar kidney  ia  found  in  the  vast  majority  of  those  cases  of  Brigbt*s 
disease  wliieb  are  chronic  from  the  beginning — those  nliicb 
comnienci-  insidiously,  without  delinitc  exciting  cause.  Propsy 
is  altogether  absent  in  a  considerahle  proportion  (perhaps  in 
a  quarter — according  to  some,  in  one-lmll')  of  the  eases,  and 
when  present,  it  is  commonly  slight  atid  limited  to  oedema  of 
the  anklee  and  less,  or  a  pumneas  under  the  eyes.  It  of^on  dis- 
appears for  a  while,  and  returns  again. 

The  disease  uiav  run  a  latt:nt  course  for  months  and  years. 
A  deep  constitutiuiuil  cachexy  is  associated  with  it  in  a  large 
proportion  of  cases.  The  snhjects  of  it  are  more  advanced  in 
years  than  those  of  the  smootli  large  kidney  {»ce  p.  398).'  Tbo 
cutuncouB  surface,  though  pule  and  anaemic,  has  not  the  con- 
spicuous whiteness  of  the  preceding  type,  and  the  features  are 
ot^en  pinched  and  sallow.  With  tlits  type  of  Bright's  disease 
are  especially  associated  hypertroph}'  of  the  left  ventricle  and 
cerlaiu  cbaiiges  m  the  small  arteries  and  in  tlie  retina,  which 
will  be  more  lully  nuliceil  in  a  future  page.    (See  Complications.) 

The  urine  is  copious— three  or  four  pints  a  day — and  of  low 
specific  gravity:  the  quantity  of  albumen  is  compunitively 
small;  in  rare  cases  it  may  even  be  temporarily  absent  irom  the 
urine.  Toward  the  termiualiou  of  the  disettse,  however,  tiie 
urine  becomes  scanty,  or  even  suppressed.  The  deposit  is 
slight,  composed  of  hyaline  and  granular  casts,  with  very  slight 
admixture  of  epithelium,  not  otlen  fatty:  tlie  deposit  is  oilen 
HO  scanty  that  it  may  escape  detection,  or  there  may  really  be 
noDe.    As  a  rule,  blood  is  abaent. 


'  Young  iK-n«nf  ntid  et  on  i;hildr«n  are.  Imwcver,  lomelitm.-*  tiie  victinu  of  ihb 
type  of  Bfignt'*  <li«Mi«.  1  uw  a  remarkable  exaniplr  «iib  Dr.  Dnrltiw,  In  a  elilld 
of  r>  vean,  of  wbicb  Dr.  Barlow  ba»  giTm  an  elaboratA  nooount  in  \ht>  Laocat 
for  Aug.  I,  1674. 
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The  eoninioD  predispoatng  cansca  are  habitual  intcmporancc, 

Sout,  lead  poisoutiig,  repeated  exposure  to  cold,  and  exleiieively 
ifitributcafaU,)-  degeneration  of  the  tiBsues. 


Ae  these  two  t.vpe8 — tlie  sniootL  large  white  kidney,  and  the 
granular  red  conlracling  kidiiev — eonstitute  the  vast  majority 
of  cascB  of  Brl^'lit's  disenRC,  ihe  question  of  the  oiienojw  or 
multiformity  of  Briirht'»  disease  has  mostly  been  Hmited  to  the 
in<|uiry — whethtr  the  latter  ii^  the  iiltiinate  stage  ot  the  former, 
or  wliether  the  two  are  distinct  from  tiret  to  last. 

KeinbarUt  and  FreriehB  hclicrc  that  the  largo  white  kidney 
will,  if  the  patient  survive,  eventually  become  granular,  red,  and 
contracted.  This  view  has  obtained  numerous  supporters  iu 
Germany,  and  in  Roseti8tein'«  work  it  in  adopted  without  dis- 
cussioi).  In  this  oountry  the  opposite  view  has  steadily  gained 
ground;  and  the  evidenee  brought  forward  by  Johnson,  Wilks, 
and  OiirkintMii  ap[^»ears  to  place  the  matter  beyond  reaaonable 
doubt.  In  Germany,  too,  several  recent  writers,  amongst  whom 
are  Bartels,  Senator,  and  Leydon,  have  adopted  this  view. 

Johnson  found  that  out  of  Sfi  fatal  cases  of  enlarged  kidney, 
observed  by  hinisflf,  tliere  was  dropsy  iu  24,  or  92  per  eent. ; 
whereas  in  33  fatal  cases  of  contracted  kidney,  there  lia*!  been 
droiisv  ordy  iu  14,  or  42  per  cent.  He  pertinently  observes: 
"If  all  the  contracted  Bright's  kidneys  have  [Missed  through  a 
previous  stage  of  onlargenicnt,  it  is  ditHcult  to  understand  now 
It  can  happen  that  the  majority  of  those  patients  who  have 
reached  the  final  stage  of  renal  degeneration  should  escape  the 
dropsy  which,  iu  a  greater  or  less  degree,  troubles  nearly  all 
those  who  die  in  what  is  aesuincd  to  be  an  earlier  stage  or  tbo 
same  disease.''  * 

ConvulHions  aiid  secondary  iiiflatitmationif  (pneuinouia  and 

Iteritonititf)  are  more  frequent  with  the  smooth  kidney;  whereas 
lypeitrophy  of  the  left  ventricle,  atheroma,  and  apoplexy  are 
more  frcipient  with  the  granuliir  kidney. 

It  must,  of  course,  be  borne  in  mind  that  it  is  not  now  dis- 
puted that  the  lar^e  white  kidney  does  somotimod  auti^er  atro- 
phic chaugcfl,  anfl  that  in  exceptional  iaisea  it  may  at  length 
dwindle  to  very  umall  dimensions.  .lohnson  and  Dickinson  and 
Grainger  Stewart  adduce  several  exampiesof  such  a  change,  but 
they  insist  that  even  in  its  further  stage  of  contraction  the 
amootb  white  kidney  is  still  distinguishable  from  the  granular 
red  kidney.  The  change  of  the  large  white  kidney  to  the 
atrophic  form  is  ol'tctier  accompanied  by  a  similar  change  in  the 

•  Mad  -Uliir.  Tnns.,  vol.  xtii.  p.  166. 
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cHnicsl  featares;  the  syniptoms  then  approiicli   in  character 
those  of  the  small  red  granular  kidney. 

The  s_vmptoms  of  the  two  varieties  of  Bright's  disease  men- 
tioned above  are  not  yet  suiliclentlv  worked  out  to  enable  us 
alwavA  to  prognosticate  from  the  elininal  tiijirttt  the  exact  lesion 
to  be  found  after  death.  Various  "mixed"  forma  arc  occa- 
fiiiiually  luet  with.  The  «inall  granular  kidney  is  subject  to 
attAcks  of  acute  inilainniation  and  con^^tioii,  and  under  the 
influence  of  the^e  may  show  many  of  tlie  changes  of  the  large 
white  kidney.  Leyduu  has  called  attention  to  casea  whore  the 
symptoms  arc  entirely  those  of  the  Bmall  red  granular  kidney, 
yet  after  death  the  kidneys  are  found  larjje  and  pale.  The 
niieroacope  in  such  cases  shows  excess  of  interstitial  tissue,  as 
in  the  contracted  form,  but  combined,  it  may  be,  with  paren- 
chymatous changes. 


3.  Lardaccoos  OB  Waxt  Kidxky. 

(flo-ajtlad  Amyltiid  Dt^ftn^ratiim  of  %^ire/»w:  Dtpuratitt  diataae 
of  Ihekiiuiart,) 

Most  pathologists  now  distinj^uish  the  waxy  or  lardaceoUB 
kidtiey  from  the  preceding  varieties  of  Bright's  kidney. 

Externally,  the  waxv  kidney  ia  smooth,  or  somctimea  slightly 
roughened;  the  capsule  peels  ofl" readily.  The  organ  is  usually 
^nlat^ed,  sometimes,  however,  diminished  in  size,  iln  section 
the  appearance  is  eiiaractcristic.  The  cortex  is  bloodless,  of  a 
white  or  yellowish  color,  with  a  waxy,  smooth,  translucent  ap- 
pearance, reseuibliiig  baoon-riud.  The  organ  is  conspicuously 
tou^li  and  hard.  Gii  the  smooth  cut  surface,  little  appearance 
of  the  natural  ROi-reting  structure  in  seen,  hut  it  i.i  dotted  over 
with  bright  glancing  points :  these  are  the  changed  Malpigbian 
bodies.  The  conea  appear  unnaturally  red  and  distinct.  Tiiis 
description  answers  only  to  extreme  degrees ;  in  slighter  cases 
the  change  can  only  be  detected  by  the  use  of  rcagentB.'  When 
a  thin  section  thus  prepared  is  examined  under  the  microscope, 
the  wa.xy  change  is  seen  to  afiect  mainly  (sometimes  excluBtvely] 
the  hlortdveHsela.  The  Malpighian  corpuscles  are  tlie  parts 
earliest  attacked.  Without  reagents  they  appear  aa  ahioing 
particles  with  thickened  capsules;  the  vascular  tufts  are  greatly 
swollen  aud  give  the  cbamotenBtic  reaction.  In  advanced  caaee, 
the  vasa  afierentia,  with  the  arteries  and  capillary  network  of 

'  For  naked  eye  burpiHea  the  liquor  iodi  of  the  Britiah  PhAmmoopcBlft,  diluted 
with  waiRr  until  it  nu  th«  color  of  brnwii  ahorry,  ia  rMwmmendpd  u  ftronv«nienI 
tu(t  fw  tliv  WkKV  <leiieii«ni(ion  |l>ickinii>n)  Th<>  iodine  linpftrto  (■>  thentTnctcd 
portion*  II  m II lingany- brown  color,  wlierens  Uie  |wrt«  not  RDected  Mhe  ft  n«nilT 
jr:]lo>rii<)i  tinge.  For  mlcmioapio  purponea  nwihvUviolel  1*  the  b«t  U«L  Tfau 
raogvnt  volon  tb«  ■myloid  parU  red,  *nd  the  tienithy  (Mm  Mu«. 
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the  cortex,  ami  cvfu  llie  veetwU  nf  iJk*  jiyrnmidi*,  ur*;  (limiiarly 
changed.  The  liinieii  of  the  Itloo^lve^flolti  h  miioh  diminished 
by  the  deposit. 

Dr.  I)ickinsoti  has  described  a  morbidly  rigid  chnracter  of  the 
renal  tuboe,  when  the  kitlncy  is  examined  in  the  earlier  stages. 
Later  oi),  the  epitheliul  fella  of  the  uriniferous  tuhoa  arc  com- 
monly withered,  often  intiltrated  wiih  fatty  molecules;  only 
rarely  are  they  the  seat  of  the  waxy  ehaiige,  but  the  basement 
niembran«  of  the  tubes  is  freqiientlv  attected.'  Hyaline  waxy 
casts  exist  in  some  of  the  tubules.  The  stroma  of  the  gland  is 
usually  increased  in  i[uaiitity  and  in  Home  cases  to  an  extreme 
degree.  The  kidney,  then,  may  be  contracted  and  may  resem- 
ble in  roiuroBcopic  cbaractoi-s  tlie  smaU  red  ctHnular  kitlney. 

The  liver  onu  spleen  arc  usually  onlorgcfl,  iind  in  a  lardacc* 
ous  8tatt5,  wlteu  the  kidneys  are  no  atfected.  (if  77  cndet>  col- 
lected by  Rosensiein,  the  three  organs  together  were  att'ected  in 
4S;  the  itpleen  and  kidneys  in  20;  the  liver  and  kidneys  in  4; 
and  the  kidneyi<  alone  lu  live  cueeH. 

The  chemical  nature  of  the  waxy  material  has  only  recently 
been  invest! gii ted.  Virchou-  concluded  from  the  violet  color 
produced  by  iodine  and  sulphuric  acid  that  it  l>clongcd  to  the 
same  i^roup  aa  starch  and  cellulose,  which  likewise  yield  a  riolet 
tint  with  the  same  reagents.  But  the  ultimate  analyses  of  C. 
Schmidt  and  Kt-kule  show  that  it  contains  nitrogc^n — and  indeed 
as  niUL'h  as  J5  per  cent.,  or  almost  exactly  the  same  proportion 
as  the  protein  compoundt*.  Neither  of  tiie  chemists  named  could 
produce  a  particle  of  sugar  from  it  by  boiling  with  dilute  snl- 
pboric  acid.  It  further  resembled  albuminous  compounds,  in 
yielding  a  violet  eolor  with  the  cupropotassie  solution,  in  dis- 
solving completely  in  dilute  caustic  potash,  and  in  being  precipi- 
tated from  [his  Btdulion  in  white  tlocks  by  acids.'  The  propor- 
tion per  cent,  of  carbon,  hydrogen,  and  nitrogen,  found  by 
KekuU,  in  purified  waxy  matter,  from  an  exquisite  specimen  of 
lardaccous  spleen,  was:  C  53.58;  117.00;  N  15.4 — which  cor- 
responds eloiiclv  with  the  percentage  of  the  same  elements  in 
albumen.  l->ickin«oii  considei's  it  a  variety  of  tibrine — but  dif- 
fering from  ordinary  Hbrine  in  containing  about  onc-foiirtli  less 
alkali  and  a  lionicwhat  larger  proportion  of  earthy  iialts.  To 
call  it  "amyloid"  is  simply  a  misnomer,  and  an  unfortunate 
one,  because  it  leads  to  confused  notions  as  to  the  existence  of 
some  connection  between  wa-xy  degeneration  and  the  (genuine) 
amyloid  substance  found  in  the  healthy  liver. 

'  Dr,  0.  Slew»rt  cUlw  that,  ■x?oii*ioii«Ilv,  epithelial  cell*  (ire  fnund  nn  th« 
CBitB  In  iho  urinary  dc<|K)9lt,  whloli  cxliil)it  the  poauUftr  reaction  of  liirdMieuus 
matter. 

■  Frivdraicb  says  (hat  the  "amyloid  r«aeti<>n  "  (wilti  iodine  and  milphnric 
add)  was  otrtalncd  by  him  in  perfection,  with  de«olori»d  flbrine  from  an  old 
hiunatucle. 
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Svsopsis  OF  Symptoms  AND  Conditions  of  Ormin, — Waxy  de- 
geDoration  of  tlie  kidiie_ve  always  couiea  ou  insidiously  aud  in 
cachectic  ppi-Hons  dL-ltiliiatcd  bv  sonic  prcexifitinjr  wastinc'  (iJs- 
anae.  In  145  instances  collected  by  Felir  it  coexiatcd  witli  the 
foliowii)^  disorders:* 

Putmoniiry  luli«rc]« 48  aum. 

(compliiuiUMl  with  oaricf  in  a  caan,  witJb  otbor  diwnui«i 
in  6  cwet. ) 

Srphiirn      . 84  " 

Cnritt*  with  •tnima     .                   ,         ....  26  " 

Kuipyvma  witli  flBiiila 4  " 

Dilktcd  hr»nchi  with  chronic  bron«bill<>                              .  8  " 

Uhrit>iii(r  iilci)lii>li»m    .......          ■  S  *' 

Chronic  tttllculnr  rh«ui]iiitUai 2  *' 

IJKnc«r  (gtiuM-ftllynf  iho  ui«nii>)         ...  8  " 

Ai;w» 4  <• 

Chronic  iicphritii  witli  bydrnaepbtotii      .               .        .  3  " 
Chronic  pont^nitl^,  wariutlnii,  varinlii,  cirrho«i*ortlt»  liver, 

ovnriKn  tumor,  uiwthrwl  fiiituU  with  vtHctura  .         .  — tih  1  *' 

Atonic  ulver*  u(  tho  foot 8  ** 

Without  ftppTWtkl>le  catiM         ...                 .        .  9  *■ 

It  bae  also  been  found  tn  association  with  gout,  rickets,  v«riou9 
abdominal  tumors,  and  mercuriul  intoxication. 

The  aspect  of  patients  with  waxy  kidneys  is  pale  and  cacheo* 
tic,  and  the  course  of  the  disease  is  essentially  chronic.  Dropsy 
is  prt-flcnt  in  the  majority  tif  the  ca.9eft  (in  flS  out  of  162  collected 
by  i''chr):  in  some  it  ia  abundsint  and  jrenural,  in  others  slight 
and  partial.     Unemic  syniplunis  iirc  ^trikln^ly  infrequent. 

The  urine  in  the  earlier  stages  of  the  disease  is  markedly 
abundant — (10,  100,  or  even  200  ounces  per  day — and  Dr. 
(•rainier  Stewart  has  pointed  out  the  important  tnct  that  this 
polyuria  is  a  marked  feature  oven  before  the  nrine  becomes 
alhuniinouK.  and  that  this  supplies  n  warning  of  tho  approach- 
ing advent  of  this  form  of  Hright'fi  disease.  The  <piantity  of 
albumen  is  at  tinst  small,  but  us  the  disease  advances  the  urine 
becomes  scantier,  the  proportion  of  albumen  very  great,  and  the 
specific  gravity  high.  The  color  of  the  urine  is  commonly 
pale,  and  it  allows  only  a  very  slight  dcnosit  to  subside.  This 
consists  of  casts  and  n'trophied  renal  cells,  which  are  sometimes 
fatly.  Cells  re8cnil>ling  those  of  puM  are  occasionally  found 
eilber  Beparate  or  aggregated  round  a  cast.  The  tube-t-aats  are 
usually  hyaline,  and  they  do  not  yield  a  brown  coloration  with 
indinc.     Epithelial  easts  are  also  sometimes  seen. 

'  A  Pchr.  Teber  dk  Amfluldc  I>e{(«DOniit>ii,  inibctoDd«re  der  l^kten. 
BiMTJ,  tKii?. 

'  Littcn  ItiM  d<!w;rtbed  eiu««  in  wbicli  lh«  nrnjloid  ebuDit*  bad  utvwcded  to  ks 
ndvMnMd  vtaec  witlKiut  itlltuinen  upprArin^  in  tho  iirin«  (Rprl.  klin.  W»cbefi«b.i 
14^78,  tia*.  '2"!  and  'JZ ).  Strann  liiis  fotiiii]  that  in  *ucb  crm^  \h»  nrt'^x'  recltr  mxn 
tb«  |Mut*  uiuti  ttffiietcd.     (&«  Citfiiil  ■nd  Drauil,  U>v.  dL) 
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Miinch  detected  '•corpora  amylacen  "  in  the  uriiiu  of  ii  man 
with  lardttccous  kidney  ;  they  were  constantly  pi-etieut,  and  were 
eolorod  violet  by  iodine  and  Bulphuric  aeid.' 

The  diaa^tiosis  of  waxy  kidneys  roBta  partly  on  the  coinui- 
dence  of  a  pale  abundant  albaminourt  urine  with  d ropey,  but 
chiefly  ou  the  coexistence  or  preeKietetice  of  one  of"  the  vruating 
diseases  of  which  waxy  kidneys  are  known  to  bo  a  frequent 
complication,  namely,  phthisis,  caries,  long-continued  suppura- 
tion, and  constitutional  syphilis. 


GENERAL  OOfllSK  AND  SYMPTOMS  OF  CUKONIC  BRinilTS 

Chronic  Brieht's  disease,  in  the  great  tuajorily  of  instanceu, 
begins  slowly,  imperceptibly.  It  is  rarely  detected  until  it  ha* 
already  existed  some  months — it  may  he,  years.  The  attention 
<if  the  patient  is  at  length  awakened  by  tno  gradual  lailure  of 
hitt  strengtii,  the  tricreasinf;  pallor  or  sallowiieKS  of  his  com- 
plexion, and  his  disinolination  to  exertion;  pcrhapfl  his  sub- 
])i('ions  are  aroused  by  a  little  pnffinesB  under  the  eyes,  a  slight 
ewetliug  of  the  aiikleti  at  nixhl,  unu6uully  frequent  eallt)  to  void 
urine,  or  flliortJiesK  of  breatn. 

In  other  caees  these  prenionitionB  are  altogether  wanting, 
or  perhaps  they  paiia  nnnet.-ded-  The  fatal  disorranization  in 
the  kidneys  proceeds  silently,  amid  apparent  liealth,  and  then 
suddenly  dfclarea  itsell'  by  a  eerebml  hemorrhage,  a  fit  of  con- 
viil«ion8,  rapid  coma,  anianroflifi,  pulmonary  oidema,  or  a  violent 
inflammation. 

Or.  again,  tiie  disease  cree[>s  on  stealthily  in  the  wake  of  some 
preexisting  chronic  disorder — phthisis,  canes,  necrosis,  joint  dis- 
ease, constitutional  syphilid,  gout,  chronic  alcoholism,  or  ex- 
hausting suppuration. 

Or,  it  may  be  a  coutinuntion  or  sequela  of  acute  Brighl's 
disuaeo. 

Lantly,  the  diRoafic  may  lie  conecnicd  for  an  undetermined 
period,  and  Lheii  reveal  itself  aj^er  exposure  to  cold  or  a  tit  of 
intoxication,  in  the  guisu  of  an  acute  attack — with  rapid  guneml 
anasarc:!  and  st-anty  sanguineous  urine. 

The  principal  sytnptoms  of  the  iliseiise  are:  albuminous  urine 
with  deposits  of  tuhe-cajits  and  renal  epithelium;  dryness  of  the 
skin;  frequent  micturition,  especially  at  night;  dropsical  eftu- 
«ion*4  into  thcr  subcutam-oiiH  cellular  tissue,  serous  cavilics,  or 

fiulmonary  substance;  derangements  of  digestion:  progressive 
lydnetnia;  uneinic  phenomena  (headache,  amblyopia,  convul- 
sions, coma,  vomiting,  and  diarrhoea) ;  hypertrophy  of  the  left 

'  Ctlwt  by  Parket.     Compcaition  of  lh«  Urin»,  p.  8M. 


408 


CHRONIC    BltlGHT's    UISKASE. 


vtiiitrtclo;    eocon<]ar,v    iii^aiutnatiou    of    the    pareiicfayDiHtotie 
orgiiim  and  aorouH  mcnibi'aiicB. 

Kcw  cases  preaoiit  the  whole  of  these  symptoms;  and  many 
prcBBut  only  Ivvu  or  three  of  iherii.  The  alterations  in  the  com- 
position of  the  urine  are  the  most  invuriiibk';  they  rtr«.-  iil30  tlie 
earliest  and  most  distinctive  symptoiDs:  next  f'otlow,  in  the 
order  of  conatant-y,  the  deterioration  of  the  hhmd,  the  droiwieal 
symptoms,  and  lastly  the  ursemic  and  inHamraatory  incidents. 

The  disease  usually  pursues  uu  interrupted  course.  It  is  suh- 
jei!t  to  cxaeerhationff  fmni  time  to  time,  witli  intervuls  of  quies- 
cence. The  exacerbations  are  generally  occaeion«d  by  «xp".'«ure 
to  cold,  or  some  iniprudeiiec  in  diet  or  regimen;  sometimes  no 
cause  can  he  aMigned  for  their  occurrence.  They  ai-e  marked 
by  pyrexia;  and  resemble,  often  closely,  an  attack  of  acute 
Brignt's  disease.  The  intervals  of  quicseence  may  be  longer  or 
shorter,  ««ine  weeks  or  montlis,  or  a  feu-  years;  the  remission  of 
the  i^ymptoma  if>  commonly  only  partial — the  main  features  of 
tlic  disease  jteraisting,  though  in  diminished  prominence.  S^me- 
time!«,  however,  the  remission  is  almost  complete,  and  there  re- 
mains little  except  the  nllniminous  state  of  the  urine  to  attest 
the  existence  of  renal  misi:hief.  Nay,  even  this  may,  in  very 
exceptional  ca^es,  be  alment,  and  tlie  nature  of  the  case  be  tirvt 
revealed  at  the  autopsy. 

Alter  each  exacerbation  it  is  commonly  pretty  evident  that 
the  disease  has  taken  a  step  in  advance,  and  assumed  a  fuller 
development;  and  that,  probably,  art  additional  portion  of  the 
kidney,  hitherto  spared  or  only  slightly  affected,  has  been 
disabled. 

But  whuther  it  thus  proceed  per  tulUim  or  more  continuously, 
the  kidneys  are  a(  length  so  deeply  injured,  and  their  depurative 
liinctions  so  far  abrogated,  that  life  falls  a  forfeit. 

The  immediate  cause  of  dissolution  is  various.  Sometimes 
the  sufferer  passes  peaceably  away  exhanstcil  by  ana*mia,  hur- 
deiisome  anasarca,  and  defective  digestion  of  food.  More  fre- 
qnetitly  the  iinal  scene  is  tamiitiuous.  Two  of  the  cases  to  be 
hereafter  related,  terminated  amid  a  pyrextal  oxacerhaiion.with 
formation  ofclota  in  the  heart.  About  one-thinl  of  the  subjects 
of  chronic  Brighl's  disease  ]>cnsh  hy  nnomic  poisoning,  either 
in  the  form  of  coma  and  convulsions  or  irrepressible  vomiting 
and  diarrhoea.  A  considerable  number  die  from  the  dangerous 
situation,  or  intensity,  of  the  drop!*icaI  ertuaion — as  when  the 
lungs  or  glottis  are  invaded;  or  death  comes  from  hydrothorax, 
or  from  gangrenous  erysipelas  set  up  in  the  tense  hydropic 
intogumenls  of  the  thighs,  legs,  or  genital*.  About  one-fihh 
die  liy  secondary  pneumonia,  pericardiiis,  or  double  pleurisy. 
The  remainder  are  cut  off  by  less  closely  connected  complica- 
tions— apiiplexy,  cirrhosis,  phtUiaia,  intestinal  ulceratious,  etc 
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PiYim  tb«  iliftiuultv  of  aBsigniiig  the  exact  date  of  invafiioti, 
the  duration  nt'  iho  iiiKf^ano  can  only  lie  a|iproxi mutely  ascer- 
tained. EnoUffh  is,  however,  known,  to  show  that  it  varies 
witliiri  very  wide  limits.  The  iimial  [leriod  is  from  two  to  three 
yeare;  bnt  cawe  niav  end  in  six  months,  or  h«  protracted  for 
four  or  fire  years.  Exceptional  instanccR  have  been  recorded, 
in  which  patients  have  Burvived  10  years  (Johnson  and  Kuhs- 
tnaul),  and  even  lo  (Bright)  and  23  years  (Oppolzer).  The 
tai^c  white  kidney  is  usuully  fatal  much  more  ijuickly  tliuii  the 
rc<r contracted  varioty. 

The  followhig  abfttrnct*  of  case*  will  serve  to  exhibit  the 
broad  fenttires  of  the  di^icaee,  in  ite  more  tumiliar  aHpects;  and 
prepare  the  way  for  a  wore  detailed  consideration  of  the  sytnp- 
toms  and  complications : 

Cask  1.  Chnmie  BrigMt  di»eo$t,  latent  two  yeart,  mthottt  dropty — 
fttUl/  PtM^*  and  cflU  in  Ihc  urine.  Death  6y  urtm\ic  emutiUion^.—Mt.  V., 
a  solicitor,  of  temperate  habit#,  ml.  50.  Two  niul  a  linlT  yennt  n^o,  Mr. 
V.  suffered  from  sciatica,  for  whicb  he  nas  under  medical  trpAtmcnt. 
At  that  time  a  tittle  albumen  waa  discovered  iu  the  uriue.  but  alieht 
importaoce  wiis  attachfd  tbertto.  Mr.  V.  B|)«^lily  recovered  from  tiii 
sciatica,  and  couiiuued  iu  good  health,  attending  to  bis  business,  until 
four  mouths  a^o,  wh«u  he  uecame  subject  to  ehortuew  of  breath  and 
catarrhal  sy[ii|»tumi!.  These  were  not  severe  tnougb  to  prevent  tbe 
patient  from  pursuing  his  occupation,  until  the  beginning  of  Aprtl,lt(f>4, 
when  I  WH8  requested  to  Bee  the  cjibc  with  the  laie  Mr.  Mellor.  The 
aymploms  complained  of  were,  ehortncps  of  breath  on  exertion,  and 
milure  of  strength ;  there  was  not  n  particle  of  (edema  l.nor  hud  there 
ever  been  any  /  nor  ascites.  The  liver  and  epleen  were  not  enlar^i-d : 
there  n'cre  no  cardiac  murmiire ;  hut  there  existed  slight  pnecordial 
bul^ne,  and  the  heart's  apex  beat  in  the  vc-rlical  line  of  tne  nipple. 
Tbe  shortness  of  breath  evidently  depended  on  pulmnnary  cndema. 
The  cuunteouncc  was  pale  and  sallow,  and  the  body  spare,  but  not  con- 
spicuously emaciated.  The  urine  was  copioua  I'lhree  pints),  of  low 
densitv  1 1012),  and  hicbly  albuminous  i }');  it  deposited  a  not  incon- 
siderable 0our-like  aedimtnt,  comp««ed  of  csal«  and  renal  enitholia, 
many  of  which  showed  abuudnnt  nigns  of  &tty  changes  ise*  Fi>f.  nl  i. 
Tbe  casts  were  mCMitiT  medium  Mned  ;  some  were  granular  and  opaque, 
as  at  a ;  nthr^m,  in  abinil  t^piul  niimben,  were  nearly  hyaline,  witli  only 
very  faint  nmrkint;>i,  as  at  ft.  Withered  <-pilhe1)n  studded  Mimi;  of  the 
casts,  or  lay  scattered  Tree  about  the  tielrl.  Hnlryoidal  fat  nias^en  lay 
embedde<i  in  wtuif;  of  ihe  cAHts  ;  oilier  rusts  were  dotte^l  over  irregularly 
with  Oily  particles.  8onie  i>f  the  renal  celU  were  similarly  dotted  iu 
their  tnteriors.while  others  were  entirely  changed  into  round  ngglnniera- 
lions  of  fat  molecules  igranular  corpuscles)  fo,rf).  A  few  spante  blood- 
dsks  were  scattered  about. 

The  previous  history  was  singularly  barren  of  etiological  indicatknis. 
The  patient's  uiude  uf  life  had  been  strictly  tem|>eraio :  and  there  was 
no  evideirce  of  repented  exposure  to  cohl,  uor  of  gout.  Father  and 
mother  died  at  the  age  of  forty-five— the  latter  of  cousuuiptiuu.     lie 
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hioiself  had  enjoyed  remarkably  good  health,  until  the  invasion  of  his 
present  complaint. 

The  treatment  adopted  was:  dry-cupping  the  chest,  warm  bath  every 
second  day,  flannel  clothing,  cod-liver  oil,  and  iron.  The  dry-cupping 
removed  tbe  dyspnoea  at  once,  and  some  general  amendment  took  place 
in  the  course  of  the  ensuing  month. 

This  gentleman  continued  under  observation  until  hia  death,  which 
took  place  in  three  months.  He  improved  for  a  while,  and  was  able  to 
go  to  Southport  fur  a  fortnight,  where  he  derived  considerable  benefit. 
He  considered  himself  so  well  on  his  return,  that  he  believed  a  week  or 

Pio.  51. 


i'aiitr-  and  renal  cfUs  fiuiii  Ibi'  uriiu' 


iiFMr.V,     aa.  Granular  ■•roque  cub  :   bb.  llyKllna  cwti : 

r,  d.  TaXty  mna-a*^. 


two  would  complete  his  recovery.  He  resumed  his  usual  occupation, 
and,  fur  a  week  or  two,  went  daily  to  his  office.  But  this  truce  was 
wholly  deceptive;  the  condition  of  the  urine  never  improved.  It 
became  progressively  scantier  in  quantity — first  it  fell  to  40  ounces,  and 
then  to  30  ounces,  while  the  specific  gravity  continued  to  range  from 
1009  to  1011 ;  and  tbe  deposit  of  casts  became  more  and  more  opaque- 
granular,  and  less  and  lees  fatty.  Emaciation  also  progressed,  and  the 
shortness  of  breath  returned,  and  coutd  no  longer  be  kept  under  by 
dry-cupping.  A  persistent  feverishness  began  to  prevail ;  the  nights 
were  restless;  but  during  the  day  the  patient  was  dull,  almost  drowsy, 
and  indifferent.  Not  a  trace  of  cedema  appeared  throughout  the  com* 
plaint.  The  hy|)ertropby  of  the  heart  became  progressively  more 
conspicuous. 

In  the  last  fortnight  of  life,  the  urine  became  very  scanty  (still  of  low 
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deoffltyj.  and  was  totally  suppressed  for  tweotv-fotir  hours  hefore  death ; 
Tomitmg  recurred  frefjuenlly,  with  utter  loathing  of  food,  nnd  especially 
of  animal  fle»b.  The  sight  failed,  and  two  days  Dcfore  death  he  became 
c^mpleHjly  blind  for  more  than  half  an  hour.  The  reslleaeiiess  iiicreaaed, 
HCcomjMiuieJ  with  wandering  delirium,  tlie  touguu  became  dry,  the 
indiflervnce  merged  into  drowsiuewf,  and,  aAer  a  fit  of  cuovuUious,  he 
(lied. 

The  general  oouroe  and  Bymptoms  clearly  indicated  a  granular  cuq- 
tracting  kidney;  bat  the  friends  would  not  permit  a  po«t-mort«in 
4x  ami  nation. 

Case  2.  Chronic  BrighVt  diteaw  from  intemperate  habile  —  mttbten 
aiuuarca  after  a  weilint/.  Death  from  pcricardiHs.  Granutttr  contraclM 
kidneyg. — W.  M,,  a  carter,  ret.  40,  of  intemperate  habits,  was  admitted 
into  the  Royal  Iiilirmiiry,  March  I,  1Hr>4,  with  general  nuaearcu  iind 
Bsoitea.  He  bad  followed  hia  employment,  and  considered  himeelf  in 
good  benltb,  until  three  months  back,  when  he  got  a  severe  wetting,  and 
allowed  bis  clothes  to  dry  on  him.  Soon  nller  followed  lumbar  pn.ini 
and  general  swelling  of  the  body.  On  admission  there  wHf  onlema  of 
the  face,  trunk,  and  extremities,  and  considerable  ascites.  The  skin  was 
dry;  the  urine,  of  low  specific  gravity,  contained  tube-caats,  but  no 
blood.  AAer  he  had  been  in  the  house  a  fortnight,  the  urine  became 
fcanty,  and  intense  pericarditis  set  in,  wbich  proved  fautl  on  tbe  fifth 
dav.  He  died  cooiatoac  with  auppreeaioD  of  urine.  At  the  autopsy  the 
kiflueys  were  fuuml  granular  atid  grtutllv  nirnphlod  ;  (Sfurcely  iiny  coni- 
cal 9ti})atance  remained.  .Vbiindance  of  fibrinous  exudation  exi.4led  in 
the  pericanlium;  left  ventricle  immensely  hypertrophied — the  wallg 
fully  one  inch  thick  ;  the  valvf-s  were  he-allhy. 

The  state  of  the  organs  after  death,  indicalod  that  the  digesne  bad 
been  really  in  existence  for  a  much  longer  period  than  the  few  months 
during  which  symptoms  had  been  noted  by  the  patient. 


Case  3.  Chronic  Bright' »  ditiea*-.  from  repeated  prc/fiianeiea — recurrent 
■umnto  eonvuUians.  Gran-utar  cMitriitifd  lldnf^t.  —  Mrs,  X.,  s;L  39, 
becaine  pregnant  of  her  nixth  child  in  the  autumn  of  lRti2.  About  the 
third  month,  unnsiial  freijiieiicy  of  micturition  at  iii^ht  waa  obnerve^t, 
and  Boon  atttr  slight  u-ilenia  of  the  face  'od  leg.H.  The  urine  was  fitund 
to  contain  albumen.  The  fittus  was  expelled  without  accident  at  the 
fifth  niontli,  «nd  a  few  dayn  after  all  the  o-dema  di:«an[>eared ;  btit  the 
urine  vtilt  c-oniinued  albuminous.  I  first  saw  her  about  two  moolhs 
after  the  niiscnrri:ige.  There  was  no  tcdemti  of  any  part.  The  urine 
was  of  low  density,  and  moderately  albuminous.  The  depout  coo* 
tained  a  few  Irantspurcut  tuhe-caslfl,  suuju  of  which  showed  slight  evi* 
dences  of  fatty  chance :  utbcrs  were  opaigue,  and  studded  with  withered 
epilhelitt  \_aet-  Fig.  i>1). 

The  patient  continued  under  obtfervaliun  for  above  u  year,  and  died, 
at  Icni^lh,  comatotfe,  after  n!)ieated  iiltacks  of  convulitions.  lOach  cata- 
uieuiui  (teriud  was  marked  by  great  nervotiK  exriiemeiit :  and  on  several 
occasions  conviil&iotts  took  place  at  thc^e  periods,  nccximpanipd  witli  tem- 
porary aowuruau.      .Spvere  beodaohe  was  a  very  constant  symptom, 
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especially  on  the  days  precediag  the  catamenial  periods.  After  death 
the  kidneys  were  found  granular  and  atrophied,  and  the  left  ventricle 
much  enlarged. 


Fio.  52. 


TrftiHfian'iil  niiil  ii|iU|iii'  '-luitii  fruni  (lie  iii-lni'  uf  iltf.  X. 

Case  -i.  Chronie  Bright'a  ditcHse  from  intemperance  and  exposure  (o 
cold — general  dropsy,  complicated  with  old  chronic  peritonitis.  Death  from 
syncope.  Smooth  white  kidney,  beginning  to  contract.  Myriads  of  minute 
uric  acid  calculi  in  the  infundibula. — J.  It,,  set,  48,  a  French  polisher, 
from  Oldham,  was  admitted  into  the  Royal  Infirmary,  April  4,  1864. 

There  was  great  ascites,  tense  oedenaa  of  the  lower  extremities,  with 
an  erysipelatous  state  of  the  integuments  of  the  upper  and  inner  parts 
of  the  thighs  and  scrotum  ;  oedema  also  of  the  arms  and  back  of  hands. 
The  heart  was  displaced  upwards,  and  much  enlarged ;  there  were  no 
cardiac  murmurs.  There  was  great  emaciation,  cough,  purulent  expec- 
toration, and  orthopn(T>a. 

The  urine  was  scanty,  dark -colored  from  blood,  highly  albuminous; 
it  let  fall  an  abundant  chocolate-colored  deposit,  composed  of  "blood- 
casts,"  "  granular  casts,"  and  "  epithelial  casts,"  with  abundance  of  free 
renal  epithelium  and  free  blood-disks.  Mixed  with  these  were  a  lai^ 
number  of  irregularly  tailed  and  spindle-shaped  cells,  evidently  from 
the  pelvis  of  the  kidney  (see  Fig,  53). 

The  patient  stated  that  he  had  been  ailing  twenty  weeks ;  the  symp- 
tome  had  come  on  gradually.  The  swelling  had  first  appeared  in  the 
belly,  and  the  enlargement  of  the  abdomen  was  still  out  of  proportion 
to  the  general  dropsy.  Ilia  habits  had  beeu  for  years  intemperate,  and 
he  was  oilen  exposed  to  chills,  in  suddenly  pa.-ising  from  his  warm  work- 
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shop  to  the  cold  open  air.     He  hnd,  however,  be«Q  a  healthy  man,  and 
had  never  loet  a  day'a  work  until  his  present  illness. 

He  went  ou,  with  little  change  in  the  geneml  armptanu  and  urine, 
for  tiir«i)tr-fivc  days,  when  he  became  feveriah  and  (lelirioaB,  apparently 
from  cotd,  taken  by  imprudently  exposing  bimeelf  after  h  warm  bath. 
He  suddenly  fell  back  dead  on  April  27th,  as  the  nurse  was  i>hitling 
him  (or  the  purpose  of  making  bis  bed. 

Fio.  H. 
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frMU  th«  iirtM  of  J.  B. 

Aidopm/,  24  huurs  after  deatli.  There  waa  a  good  deal  of  anasarca  of 
Uie  lower  liiubt-.  rureanus.  and  bauds.  An  eDoroioas  quauiity  uf  scruni 
MCapod  i'nna  ihv  [lerituocal  cavity.  The  peritoneal  meuibnioe,  in  ila 
entire  extent,  wh8  thickened,  or,  rather,  it  was  inveMitd  with  a  laver  of 
thin  adherent  fragile  (alxu  membrane  of  a  pearly  imnaluruncy,  li^e  the 
hyaline  membrane  of  a  hydatid  eoc.  The  intmtiues  were  sunk  on  the 
aplne;  there  was  no  recent  poiitouilia.  The  li%'or  was  covered  over 
with  a  rough  layer  of  hyaline  false  membrane,  which  evidently  em- 
braced it  tightly,  and  had  cai)i»ed  it  to  shrink  much  below  its  natural 
bulk.  On  section  it  did  not  display  a  cirrhotic  structure.  The  spleen 
«u  rather  large:  its  capsule  thick  and  opaque.  The  kidneys  weighed 
together  eleven  ounces.  They  were  firm,  and  their  capsule  smooth,  but 
opaque  and  thickened.  The  capsule  peeled  off  with  only  moderate  ease, 
and  tore  the  subjacent  tissue  a  little.  The  surface  of  tbe  gland  was  yel- 
lowish-white picked  with  d^itd  white,  like  ivory.  On  section,  the  same 
appearance  was  seen  to  prevail  thrf>ugliout  the  cortical  parC  The  cortex 
was,  if  anything,  below  it#  normal  proportion.  Tlie  pymmids  were  of  a 
fiuQt  red  color,  not  uoualurHl  looking.     The  infuudibula  were  somewhat 
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dilated,  and  conuilaed  (in  both  kidD6}'8)  myriads  of  very  inioute  yellow, 
uric  acid  calculi.  These  varieil  in  size  from  a  pin's  head  to  an  almost 
microsoopic  objecL ;  they  were  lumpy  and  irregular  in  shape.  The 
papillee  were  tlatteuedt  some  uf  them  ahiKx^t  nhliteraied.  The  kidneys 
were  evidently  of  the  "  Btnooth  white"  i^pecieit,  begioiiiiie  to  pass  into  a 
state  of  contraction.  The  heart  weighed  12}  ouqcm;  tfie  lelt  ventricle 
WM  enoniiutisly  liypertrophied  ;  iu  walls  seven-eighths  of  an  inch  thick. 
The  right  ventricle  wits  also  hvpertrophieii,  and  the  triruspid  oriRoe 
somewliHt  patulous.  All  the  valves  were  |>erfe(.-lty  healthy.  The  lungs 
were  strongly  ompreseed, and  partially  airlfi!saml  leathery  from  pleuritic 
effusion. 


PARTtCULARS  OF  SYMPTOMS  AND  COMPMCATTONS. 

Urinr. — Tho  urine  is  nlbominous  to  most  varied  degrees.  It 
may  bocomo  absolutely  aolid  on  boiling,  or  It  may  <!ontaiii  only 
the  minutest  traces  of  albumen,  even  ]n  confirmed  and  fatally 
tending  cases.  Tlie  rod  erunular  kidney  is  iLcconipunie<l  by 
but  a  small  amount  of  almimct)  in  the  urine,  and  even  that 
may  in  rare  caj*es  he  present  only  at  certain  times  of  the  day,' 
The  large  white  kidney,  on  the  other  haud,  usually  causes  a 
large  amoaut  of  ulbumen  tu  Ue  passed. 

Absolute  freedom  from  albumen,  even  ibr short  intervals,  is  very  rare; 
I  am  convinced,  that  a  considerable  number  of  the  cases  so  reported,  are 
examples  of  imperfect  testing.  But  it  must  be  admitted  that  chronic 
degeneration  of  the  kidneys,  not  diHtinguishsble  from  some  forms  nf 
Itright's  disease,  does  exist  under  certain  eirrtimiitances,  without  albumi- 
nuria. The  following  example  of  scarlatinal  dn)p«iy,  running  a  chronic 
course  and  ending  fatally,  without  albuminuria,  occurred  in  my  practice: 

J.  K.,  let.  8,  was  admitted  into  the  Tioyal  Infirmary,  April,  I8(>4, 
afUicted  with  general  anasarca.  She  had  had  Acarlet  fever  four  months 
before,  and  during  convalesocnre  therefrom  lin  the  third  week),  was 
suddenly  iiei7.cd  with  general  swelling  of  the  body,  which  has  continued 
since.  When  admitted,  she  presenteii  n  perfect  tvpe  of  scarlatinal 
dropsy — iiuiven^al  and  great  aua^rca,  diHicullly  pitting  on  nreatare. 
puSy  i>asty  fioce,  excessive  pallor  of  the  surfaoe,  sUorlaccs  oi  breath. 
On  examining  the  urine  not  a  pttrticle  of  albumen  could  b«  detected, 
oor  any  casts  or  other  reual  derivatives :  it  was  scanty  and  high-colored. 
The  skin  was  very  dry,  and  a  consluul  degree  of  fevenshuess  existed. 

Hhe  remained  under  observation  until  her  death,  four  weeks  after 
admission.  The  wdema  remained  stationarr  :  the  urine  was  repeatedly 
eKamioed,  but  never  found  to  coutaio  albumeo.  The  leverishnesa 
became  more  iutense,  the  tongue  became  dry,  and  the  breath  very  short ; 
toward  the  close  there  was  diiirrhaii,  which  helped  tu  carry  her  oil* 

AuUtftty,  24  hours  aOer  death.  Sevenil  deep  nnd  old  tuberculous 
uloenwere  found  in  the  small  ittiestine^.     A  few  nodules  of  tubercle, 

■  Dr.  Mahomed  maintaiiu  ihst  in  the  para  rvd  ooutmaUni;  kidnejr.  no  slbunun 
is  pajued,  siid  (bat  it  it  iii>lv  tinder  llie  iniliit^co  of  sn  inloreurrttnt  sfflirdon  of  tha 
rtnsL  spillwliuu)  thut  lb?  xltxcuen  tn»k««  ita  iippe«r«ace. 
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as  big  as  peas,  were  grouped  under  tltc  peritnneuni,  aroiiDd  the  baaes  of 
tho^e  ulcers.  The  mesenteric  f^lniid.t  were  enlar^il  and  tub«rculouB. 
There  was  n«  general  tuberculoeis  ol"  ihe  perittineutii.  The  Inugg  con* 
tainetl  ft  few  otti  tubercle?  (ol'  no  great  size)  at  (he  aptt;«8.  The  tuber* 
culous  masses  were  througbotit  n\A  and  innclive. 

Bolh  pleune  ctmtained  a  large  quantity  of  fluid,  and  the  lungx  were 
much  compressed  ibereby. 

The  Uver  was  cxoessivety  lilmidteps.     The  AmW  wss  uuturnl. 

The  kiiinci/s  wore  good  examples  of  ibe  "smooth  white"  liright'a 
kidney.  Th«y  were  »ligbtly  enlarged,  and  weighe<l  together  7  ounce*. 
The  urguuB  were  limp,  their  surface  \>a\«i  and  smooth  ;  the  ca|)aule  peeled 
off  readily.  The  iiioHt  curinus  thing  about  th«;m  waa  the  existeuce  of 
certain  sharply  uuilined  Hat  ileprettsiotiB,  which  difiered  from  the  re- 
mainder of  the  eujierKcit'^.  The  surface  generally  was  of  a  character- 
iitlic  fawu-color,  picked  with  dead  white;  but  at  these  depressed  spots 
the  color  was  slate-grav,  and  coutrasted  markedly,  by  its  blank,  gray 
aspect,  with  the  s|)otte({  appearance  of  Ihe  remainder.  It  was  evident 
that  atrophic  changes  were  beginning  to  take  place  at  these  spots.  On 
section,  the  kidneys  preseoted  the  usual  appearance  of  (he  "smooth 
white"  kidney. 

There  was  no  information  as  to  the  state  of  the  urine  when  the  ana- 
aarcn  broke  out ;  but  for  a  month  preceding  death  it  was  free  from 
albumen,  chough  the  general  symptoms,  and  the  i^tate  of  the  kidneys 
aller  death,  bore  evidenci*  of  the  existence  of  Bright's  disease.' 

The  amount  of  albumen  lost  in  twcnfv-four  hours  vflriee 
caniiuoiily  tVuiii  45  tu  800  grains.  Dr.  I'arkes  obscrvt'd  in  one 
instance  as  much  as  64>'>  grains.  The  quantity  is  larger  during 
digestion  than  durine  t'tsting;  it  muy  he  twice  as  great.  It 
rises  and  falls  irregularly  in  the  course  of  the  disease — sorae- 
tiniCM  dimiuisliing  to  a  trace,  and  anou  increasing  to  an  Intense 
iuipregnatiun. 

The  urine  is  g<Hiprnlly  pale,  and  not  quite  clear.  It  deposit*, 
on  standing,  ait  amorphous  whiiiHh  sediment,  of  renal  epithe- 
lium and  tube-casts.  It  eometimoK  contaitiB  blood — even  in 
quantity — though  generally  only  in  microscopic  proportion. 
When  there  is  intercurrent  pyrexia,  or  the  caee  \»  cimiplicated 
with  phthisis  or  regurj^itant  heart  disease,  the  urine  may  he 
higli-uolored,  .^ind  turbid  from  litbatcs. 

rho  qnatititv  nf  urine  voided  per  day  varies  according  to  the 
type  of  the  disease,  and  the  presence  or  absence  of  pyrexia, 
Hwealiug,  vomiting,  or  diarrhota.  The  urine  is  tl)ri>ughout 
seunty  with  the  large  white  kidney;  I  have  known  it  not  to 
exceed  35  ouncei*  on  any  one  day  for  a  peri<xl  of  four  months, 
and  lo  be  under  20  onncen  for  three  sueeetieiive  weeks,  aiid  under 
12  ounces  for  several  consecutive  days.   It  luay  even  sink  to  one 


>  Hamilton,  out  of  tixty  ohms  of  icarlNttnal  drupsr  itbMrved  by  liiin  in  Bdin- 
burt;b,  viic<>UDter«d  two,  in  which  Lhoro  wu»  no  nIbumiiuiHii. 
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or  two  ounces.  With  the  grnnular  contnicting  kidney,  the  uriue 
18  abuudaut  j'tbree  or  four  piute  a  day)  in  the  middle  periods  of 
the  diacflfle;  out  it  gnwiually  grows  scantier  towards  the  termina- 
tion; in  exccptioniu  instances,  thu  diuresis  is  profuse,  and  the 
urine  ntay  occasionally  amount  lo  Hvq  or  evori  nine  pints  a 
day.'  ThcAo  larger  c|uiintities  have  boon  gtinorally  observed 
after  an  attack  ot  uremic  convulsions,  or  coiDcidently  with 
euddeii  Hubsiduiicu  uf  dromy. 

The  specific  gravity  i»  low  when  the  urine  is  copious  (1006 
to  1015);  but  when  it  is  scanty,  the  sp.  gr.  may  rise  to  1030  or 
even  1040. 

The  reaction  of  the  urine  is  nearly  always  acid;  and,  not 
uufreriuently,  it  deposits  uric  acid  and  oxalate  of  lime.  Occa- 
sionally I  have  noted  it  alkaline  from  tlxcd  alkali,  and  twice 
ammuiiiacal  on  cmissiot]. 

The  renal  lieripatines  [opiiholium  and  tube-casta)  are  inarkedlv 
*cjintier  in  the  chronic,  than  in  the  acute  forms  of  Bright  s 
disuatw;  and  it  is  not  nncomni<Mi  for  tliein  to  be  altoguther 
absent  for  limited  periods.  Tliey  are,  however,  sometimes  dis- 
coverable when  the  urine  has  ceased  (temporarily)  to  be  albn- 
minous.  The  appearances  of  the  discharged  epithclia  and  casta 
present  considerable  diversities,  which  supply  an  important 
insight  into  the  structural  changes  going  on  within  the  kidney. 
The  epitlielial  cells  may  be  simply  withered  i  more  rarely  they 
arc  totally  disintegrated  into  an  amorphous  granular  debris:  in 
other  caaca  they  contain  specks  of  oil,  or  they  may  evon  bo 
wholly  converted  into  an  agglomeration  of  oily  particles  bo  aa 
to  appear  identical  with  the  so-called  "granular"  or  "Gloge'8 
corpuscle."  The  euats  arc  soinclimea  similurlv  speckled  with 
fat.  and  free  oily  dots  are  scattered  over  the  fietd.  Such  a  con- 
junction indicates  a  fatal  disorganization  of  the  organs — either 
large  fat  kidneys,  or  contracted  granular  ones.  But  the  caste 
most  commoniv  seen  in  chronic  Bright's  disease  are  "small  "  and 
"  large  "  hyaline  forms,  and  "  granular  "  opaque  ones.  Any  of 
these  may  have  a  few  wasted  epithelial  cells  titrewed  over  them. 
Perfect  "epithelial  "  casts  are  rare  in  chronic  eases,  and  blood 
casts  arc  still  more  rare,  unless  there  bo  concomitant  tricuspid 
regurgitation. 

When  intercurrent  exacerbations  of  tho  renal  process,  with 
pyrexia,  arise,  there  will  be  found  (whatever  may  have  been  the 

firuvious  character  of  the  casts)  medium-sized  and  large  solid- 
ooking,  pale-stmw,  albuminous  casts  resembling  molten  glass 
isft  Fig.  55). 

Casta  of  those  direrso  appearances  may  be  discharged  by  the 


•  CbrialiMu,  pp.  IT4  and  18R 
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same  individual,  even  during  thu  waiiie  cliiy.  ConfluaioMS  aa  to 
the  jirobable  state  of  the  kidney  can  only  be  di-nwn  iVom  the 
prevaitinff  character  of  the  deposit,  wild  not  from  one  or  two 
individun]  casta  or  cells.  This  diversity  in  the  clmracter  of  the 
casts  ariacs  from  the  UiRcrcnt  condition  of  the  several  parts  of 
the  gland.  In  some  portions  the  tubnli  may  be  denuded  of 
their  epithelium,  and  the  exudation  thrown  into  them  is  dis- 
char^'eJi  in  the  form  of  lar^e  hyaline  cast* ;  if  the  denuded  nor- 
tionft  have  undergone  Hul>»c(pienl  contraction  the  casts  will  he 
small  and  liyaline.  Other  tubes,  clothed  or  partly  clothed  with 
epithelium ,  nhed  some  of  tlieir  cells  with  the  contained  exudation, 
and  cause  the  appearance  in  the  urine  of  casts  more  or  less 
studded  with  epithelial  remnants.  The  longer  the  exudation  is 
retained  within  the  tubnli,  the  darker  and  more  grnnnUir  will 
it  appear,  when  discharged  as  casts :  and  vive  vfrsti,  casts  speedily 
discharged  are  commonly  hyaline.  Soniotirnes  castA  are  dark- 
ened by  the  coloring  matter  of  the  blood  ;  and  the  opaque  gran- 
ular uiieH  are  (sumetiiiiet<  at  leaet)  com[)used  of  crushed  ejiitlielial 
debris  mouliled  into  the  form  of  the  tubnli.     See  Diuijnuwis. 

The  normal  solids  of  the  urine  are  all  diminished  m  chronic 
Bright's  disoase.  The  urea,  is,  as  a  rule,  markedly  reduced— 
the  daily  quaniity  averaging  only  about  100  grains;  Frerichs 
has  observed  it  as  low  as  15  grains.'  There  is  no  corre- 
spondence, direct  or  inverse,  between  the  excretion  of  urea  and 
the  discharge  of  albumen.  With  intercurrent  pyrexia  the 
excretion  of  urea  rises. 

The  changes  in  the  hlood  are  the  complement  of  those  in  the 
urine.  The  blood  becomes  more  watery  and  poorer  in  albumen 
and  red  corpusclea.  On  the  other  hand,  urea,  uric  acid,  the 
extractive  matters  and  the  pale  corpuscles  accumulate  in  it. 
This  liltcratiou  iu  tlie  coiiiiHwitioii  of  the  h!oo<l  is  deeply  con- 
cerniul  in  the  production  of  the  more  prominent  features  of  the 
disease  —  the  anaemia,  dropsical  cflusione,  ura:mic  phenomena, 
and  Bouundary  itiHammations. 

Dropsy  is  much  oftener  absent  in  the  chronic  than  in  the  acute 
form.  It  is  much  more  constant  with  the  smooth  large,  than 
with  the  pranulaf  contracted  kidney.  Of  the  latter  class  priv 
hahly  one-third  or  one-fourtb  of  the  cases  run  their  entire  course 
without  dropsy.  The  effusion  begins  quite  as  often  in  the  feet 
and  legs  OS  in  the  face;  it  is  commonly  slight  and  i>artial,  hut 
sometimes  excessive  and  general.  When  the  heart  or  liver  is 
diseased,  ascites  and  a'deniu  of  the  legs  become  disproportion- 

'  Kucptioru  norur  lo  thi»  rul«  Mcwlpr  mentions  h  ca»e  of  llrlttlit'i  diM>i«*e  in 
wbicli  040  (grains  or  umi  were  voided  in  one  day  (Archiv  d.  Vcreliu,  Bd,  xi.  8. 
618}  Sohoitiii  found  pr<.'«lini>  mid  vrvHtiniiio  in'crenied  in  lh«  urino  in  Brttflit't 
dt««itM),  and  the  ini'n-iuo  wm*  ohM^rvcd  ii>  koei>  i>«ce  xhli  tbv  InleosUy  oT  d)« 
uneuikeymptoms  lArvbiv  der  Uvilk.,  IHSU,  j>.  4)7). 
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atcty  prominent.  The  cftusioii  \b  apt  to  cliango  itB  8€at  eapn- 
cioualy ;  tind  it  cornea  and  goes  from  time  to  time.  Sonicriimee 
it,  dUuppuurs  totally  fi>r  moiiUia,  and  tlieii  rutun)t>  again.  More 
frequently,  after  n  sultsideiice  of  the  general  dropsy,  cwiema 
lingers  ubutinately  Ln  ono  or  two  places — over  the  flat  of  the 
tibire,  about  the  ankles,  beiiejith  the  eyelids,  under  the  conjunc- 
tival membrane,  or  about  the  genitals.  The  presence  or  absence 
of  dropsy,  generally,  but  by  no  means  ahvayn,  corrospondfl  with 
tlie  abuudanee  or  tjcimtincas  of  the  urine:  hut  it  has  no  relation 
to  llie  amount  of  albumen. 

The  skui  is  usually  obstinately  dry,  [Ktrspiration  is  quite 
exceptional;  and  when  it  occurs,  is  commonly  due  to  diapho- 
retic measures  of  treatment.  Profuse  sweating  does,  however, 
itometiineH  take  place  tipuntaneouHly,  and  may  even  continue  for 
weeks.  In  one  mich  case  under  my  care  an  abundant  crop  of 
pemphigus  vesicles  broke  out  on  the  surface.  The  integuments 
ID  some  eaaea  are  excessively  pale  and  glossy,  but  more  com- 
niouly  they  are  sallow  and  rough.  Thei-e  is  little  or  no  tender- 
ness It)  the  renal  region  in  the  chronic  ca^cs,  and  tlie  fi*c<)uency 
of  micturition  is  mostly  observed  at  night. 

Some  degree  oi'OromhiUs  h  utino!$t  an  invariable  coincident  of 
Bright'^  disfcjwe  both  in  the  acute  and  chronic  form. 

Tlie  puUc  in  Bright'^  disease  almost  invariably  reveals  high 
tension  of  the  arterial  system,  when  examined  cither  by  the 
finger  or  by  the  sphygmogranii.  The  high  teueton  ie  shown  not 
by  the  pulse  alone,  but  also  by  certain  auscultatory  signs, 
amongst  wliicb  arc  accentuation  of  the  noi*tic  second  souml.and, 
as  was  pointed  out  by  the  lute  Dr,  Sibsou,'  a  leduplication  of 
the  iirst  sound  of  the  heart,  at  ihc  cardiac  apex.  Dr.  Broad- 
bent  and  Tir.  Mahomed  have  shown  that  such  high  tcni^ion  mav 
precede  all  other  signs  of  Urighfa  disease,  and  appropriate 
ircaiincnt  may  indeed  ward  oQ  the   more   serious  mnnifesta- 

tioUH. 

The  retina  in  Bright's  disease,  and  more  frequently  in  cases 
•)f  the  red  granular  kidnc\-,  shows  various  changes,  some  of 
which  arc  cnaracleristic.  Dr.  Gowers*  first  described  a  narrow- 
ing of  the  retinal  arteries,  coincident  with  the  high  blood  pres- 
sure, the  narrowed  arteries  frequently  showing  a  white  border. 
Intlainmation  of  the  optic  nerve,  and  ditl'uscu  inflammation  of 
tJie  retina  arc  met  with:  hemorrhages,  too,  are  frequently  seen 
and  are  most  Jrequently  "  flame-shaped,'*  and  situated  lu  the 
nerve  fibre  layer.  The  most  characteristic  lesion,  however,  is  a 
I  peculiar  appearance  of  white  specks  arranged  in  radiations  from 
the  yellow  spot.  These  specks  are  due  to  degeneration  of  the 
lerve  fibres.    The  renal  affetrtion  always  precedes  the  retinal 
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cliangtis,  uUliougb  tbe  latter  Imve  in  iiiaiiv  L-aitcs  6i'st  called  the 
attention  uf  the  obeerver  to  the  poBrtibility  of  Bright's  d^eeose 
being  preeent,' 

Com I'Ll CATIONS    ANH    CoNNKtvriON    WITH    OTBBB    DlSBASBe. — In 

tong-stanijing  cases  liemorrhage  from  tbe  various  mucous  sur- 
&ce8  Bometimea  occurs.  A  little  hictiioptyeiii  is  not  infrequent, 
and  occasionallv  Bcvorc  cpistuxi?.  The  digestive  organs  are 
nearly  always  disturbed;  at  first  tliere  is  low  of  appetite  and 
nausea;  in  the  later  periods  frequent  or  even  iineontrolluhlu 
vomiting  is  not  uncommon.  Tbe  bowels  are  alternately  bound 
and  loose.  Severe  fitful  diarrbcea,  which  leaves  the  dropsy  pn- 
diminiBhed,  is  nut  unconiinon,  especially  towards  tbe  close  of 
the  coniplaint.  Xot  unftequcntly,  anatomical  losiona  arc  found 
in  tbe  infesiines  which  explain  tlieae  diHturbiinces;  in  other  cases 
thej  arc  manifestly  uncmic.  Treitj;  states  that  urea  is  discharged 
into  the  intestines  from  the  blood,  and  converted  into  carbonate 
of  ammonia,  which  acts  as  an  irritant  on  the  intestinal  mucous 
membrane.  Tbe  more  palpable  changes  found  in  the  intes- 
tines are,  follicular  catarrh,  dysenteric  ulcers — Hoinetimcs  with 
sloughing  of  the  iiuicous  membrane.  In  *220  ca-fos  of  Uright's 
disease  collected  by  Treitz.  tlic  following  contritions  of  the  in- 
tCBtinea  were  found  alter  death.' 

Hydronhwn  ^intMlinm  Hllod  with  yfll'tw-^7<>4^iii<!h  fluid)  .  SOlitOM. 

BlMiiKirrbaiH  nnd  cnUrrb I'JO  ** 

Croupous  and  iilcvrvNg  J^-Fvulvrv I!>  " 

Slotiithin!! ...'..'.                 .        .        .  la  " 

Snn-!iii[>i?<'iiK   cont«ntif  urithrMit  iliacnvantblo  sounw  nf^  .  ^^ 

UumorrliH^Q / 

Nomial  focw                         ....                   .         .  6  " 

0>nt«tit«  of  ititntiuM  undcrtrnaiiH^.                                   .  II  " 

Secondary  inflammation  of  tbe  lungs,  endocardium,  peri- 
cardium, pleiira,  peritoneum,  or  integuments,  may  hreak  out  at 
any  period  in  the  course  of  chronic  Bright's  disease.  The 
tendency  to  these  tronstitutes  one  of  the  principal  dangers  of  the 
complaint.  Cardiac  hypertrophy,  valvular  disease,  and  pulmo- 
uary  tubercle  are  frequent  compliL-ations. 

Ihe  following  table  exhibits  the  ]trnportionate  frequency  with 
which  the  various  organs,  other  than  the  kidneys,  are  found 
affected  in  Bright's  disease  generally.  Ct  contains  the  result  of 
406  avilopsies,  contributed  a*i  follows  :  Bright,  100  :  Chriatison, 
14;  Gregory,  37;  Martin-Solon,  i< ;  Rayer,  48;  Becquerel,  45; 
Bright  and  Barlow,  10:  Malmsten,  9;  Frericbs,  21;  Hosen- 
steiu,  114. 


■  Sft  J.  ClilTorcl  ADhiill— Un  |.ti«  um  'iT  Ihe  0|>hl)isIiiitMco[Mi,  and  Oowen*< 
Mt.<di<.-Kl  Uulitlinlm'.iH-ppv. 
*  I'rag.  Vt«rt«ijshn<Kr.,  1656. 
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lu  addilioB  tbera  were :  1  cm«  oouipltwtcd  with  v«ic«ri>f  ibe  If ver ;  4  cs>e*  vritb 
CMiocr  of  tho  pylorus ;  2  tjpbold  ulc«n  of  inlndinc* ;  'i  meiiingllU ;  1  meningcftl 
laberi'la:  II  tuuiuri.-erebri;  SaIaccm  of  lung;  II  uuimCKlivnr-,  SlHrdoueoj*  lirer; 
C>  contructioQ  of  fifteen;  SdlphtberItU  of  loteaUow;  1  »onenlngof  brmln  ;  Scbroolo 
nn^hnllis ;    1  suppurative  mcningllia. 

BrighVa  diseasf  and  phthisis.  This  oomplication  is  of  frequent 
occurrence.  In  the  great  majority  of  cases  the  puinioiiiirjr 
diBeasc  is  advatioetl  tu  its  luter  stii^eti  Ix^l'orc  t)ie  renal  symptoms 
make  their  appearance.  The  loug-cotitiuued  discharge  of  pu« 
from  the  lunga  givuB  rise  at  length  to  waxy  chiitigcR  in  the 
kidneyi),  which  are  followed  by  alhunniiuria  and  dropoical 
effusion.  Thiti  is  no  doubt  the  usual  history  ufaueh  cases;  but 
sometimes  the  renal  disease  precedes  the  pulmouary,  and  the 
chauges  found  in  the  kidneys  after  death  arc  not  invariably  of 
the  wuxy  type. 

The  coexistence  of  two  fatally  tonJiug  diseases  might  bavo 
been  expected  to  accelerate  the  tncvitahle  issue  ;  yet  most  cases 
of  this  class  have  an  exceedingly  chronic  course,  and  continue 
in  H  stagnant  condition  for  mouths  together.  The  ouset  ol 
albunuiiuria  of^on  dtjlei'mines  a  fall  of  the  temperature.'  In 
the  following  remarkable  instance,  the  pulmonary  disease 
(already  in  its  third  stage)  completely  retrograded,  and  was 
supplanted  by  the  renal  aflection. 

M.  C,  let-  20,  a  niecbaDic,  vos  admitted  into  the  Rnyal  Infirmary, 
October  27,  1863.  He  was  a  well-grown  young  man,  with  white  pallid 
features,  dry  skin,  heavy  eyes,  and  mndcratL'  u-duma  of  ihe  lowtrr  ex- 
tromiUee.  Tho  abdomen  was  enlarged  frnm  attrites,  and  the  intpgumenta 
of  the  flanks  aad  hyjiogaslrium  were  fudematoiis ;  pulw  112,  regular, 
small ;  respirations  21 ;  tiingue  moist,  slightly  furred.  The  state  nf  the 
chest  nil  admiMiuii  wait  as  follows:  l^iminUhed  expansion  over  both 
apices ;  but  more  on  the  right  side  than  the  left ;  conspicuous  deprenioii 
of  tho  right  iofra-clavicular  region.    There  was  alniusl  complete  loss  of 
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r««onanoe  on  the  ri^ht  vide  u  low  as  the  aeconJ  intenipace-  The  richt 
upper  dcapular  rcKiuni*  were  also  dull  on  percii««ion.  Moist  crepitation 
and  cavemoufi  rhoDchi  w«re  heard  beoeath  tlie  clavicle  on  both  sides. 
Whiaperiag  pectoriloquy  was  very  disliiicl  below  tbe  right  clavicle,  and 
preiwut,  tbuugb  let^  typically,  over  the  Icil  a(H;jc.  Tbv  heart's  euuuds 
were  uatural ;  there  was  no  appreciable  bypcrtiophy.  The  oxpectora* 
tiou  was  copious.  a>rk-j>s.  purulcut. 

The  uriue  was  ticuuty.  aiuhcr-colorcd,  s))ecilic  gravity  1030,  ioteusely 
albumiimus,  bitxiuiiiiL'  aluioi't  sulid  ud  boiling.  A  slight  deposit  of 
willuTod  ri'iml  vpithi-lia  aud  tnuiKpurcuL  tube-aii^le,  n  ithuut  aoy,  or  only 
very  faint,  sigui^  of  fully  cbaiiges,  lay  at  tbe  bottoui  ut'  the  glan. 

'the  hifltor}-  discWefl  jicrfcct  htallb  uutil  ttiii  months  ugu,  when  the 
pBtient  begau  to  cough.  Ilu  utlributcd  theae  symptoms  to  cold  takeo 
ay  paeeing  out  into  the  cold  air  fmm  hie  hot  work-room.  Hin  family  U 
tuberculous:  a  sutler  nime  eubttequeutly  under  my  care  with  phthisis. 
He  had  night  perspi  rat  ions  six  munlhs  ago.  Three  weeks  before  admis- 
sion tbe  ankles  began  to  swell ;  but  the  skio  had  been  dry  for  three 
months. 

Cod-liver  oil  and  iron  were  prescribed ;  a  warm  bath  woa  adminis- 
tored  every  other  evening.  The  patient  constantly  kept  bis  bed,  on 
account  of  the  swelling  in  bis  tegs  increasing  when  he  aat  up. 


I# 


Q  •  ' 


For  a  period  of  two  months  I  was  unable  to  attend  at  tbe  InHrmary 
on  account  of  illnees,  but  tbe  treatmunt  was  carried  on  during  ray 
abeencc  without  alteration,  and  the  piktii^iit  ko|it  coutinuou^ly  in  bed. 
When  I  rcviBil4Ml  the  wards  in  January,  IHGH,  I  found  the  rvual  avmo- 
toms  somewbat  advanced :  but  tbe  pulmonary  complaiut  had  decidedly 
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r«oeHe<].  The  urine  woa  very  ftconty,  varying  from  12  to  18  antl  26 
OUDoefl  s  tlay,  with  a  specific  gravity  ranging  from  1030  to  10't4;  it 
often  deposited  atnorphoiu  uraLes.  On  jRUtiary  2d(li  the  urinary  de- 
poeU  correapouded  to  tbe  following  descriptioa:  It  was  scaoty,  aod 
oompoeed  of  atrophied  renal  celle.  with  a  few  excewivelv  inuisiMiroQt 
smaU  byaliue  casU,  some  uf  which  were  speckled  witu  albutuiuous 
grauulea  and  a  few  doubtful  oil  particle*  (oc-'  Fi«.  54).  The  jmtieut  at 
this  dale  wus  in  a  quieeceot  itate  Aud  free  froru  fever. 

Tbe  chest  complaint  wa«  uuw  altogether  in  the  backgrouud :  ihcrc 
wu  Bcarcety  any  expccloratioti,  and  the  pliv&ioal  eigus  indicated  a 
marked  amelioratioD.  The  dcprcaeiuu  under  toe  right  elavlrte  waa  less 
coosptcuQus,  aud  the  tuovcoicDt  improved;  tlie  pc-rcuettiou  euunds  were 
still  uualcered,  oud  the  rbuuehi  Mill  imveruuus,  but  not  abundant :  {HllBe 
varied  fruin  88  to  100;  nwjiiraliou  from  20  to  '22. 

■  Dtiriug  F»bruary  the  uririo  tM'came  still  scantier  (12  to  20  ounces  a 
day),  wiU)  a  denHtiy  ranging  fnim  MiXi  to  1041.  It  became  almost 
solid  on  Imiling.     The  anasarca  increaned,  and  extended  int^)  the  &oe 

Fio.  fiS. 
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and  upper  limbi.     Occasional  vumiting  took  place,  and  the  appetite 
failed  entirely. 

Id  the  last  week  of  February  the  patient  iosieted  on  going  home. 
But  he  had  not  been  out  a  single  day  before  be  took  a  violent  c(dd, 
ushered  in  with  repeated  shivering^.  The  BDo^arca  increased  rapidly; 
respiration  became  oppre»wd,and  he  was  readmitted  three  days  later 
(Febrnary  26th)  in  the  following  Btate:  Great  general  drop*y,  the  urine 
alfflMt  suppresBed,  distressing  appresBion  of  breathing.    A  compound 
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{'klftp  powder  was  ftd ministered  ;  after  wtiich  he  vntuited  and  had  three 
ODM  mutions. 

Oo  the  following  day,  the  |>ati«nt  wae  very  tliiraty  and  feverish ; 
Urngtie  furred,  red  at  edges;  pulse  12»;  respiration  '^0 :  cmigh  veiy 
distressiog:  a  scanty  expectnratiou  of  Dummular  purulent  eputa.  lie 
oomplaioed  loudly  of  pains  iu  the  abdomcu,  chvst,  aud  bark,  especially 
when  ho  turuod  io  bed.    Tbnro  was  great  rei-'tlesBuctt. 

A  hot-air  bath  waa  adDiiuJelt-rt'd  uith  the  elPeet  of  induciug  copioua 
eweatiDg,  and  reducing  the  (I'duma  soiuewhat. 

February  2^.- — L'rinc,  last  ^4  houn?,  only  ^  iiuuces;  it  wa«  iateaitety 
albuiniuouij  and  dcpiwitod  uratiu  The  renal  derivatives  presented 
totally  new  charitrterK :  tliey  are  delineated  in  y'tg.  ^f>;  the  new  featare 
was  the  apiwarance  of  njai«ive  molten-looking  cHsltj  of  large  and  medium 
size.  Some  of  them  wi^re  i^liglitly  granular  in  spots;  a  few  were  also 
sparsely  ittudded  with  epithelium;  but  there  were  no  proper  "epithelial 
caate ;"  th(»re  was  neither  blood  nor  fat.  Some  of  the  Urge  ensts  lay 
side  by  side  lilt<>  thirk  logH.  and  appeared  as  if  split  in  a  FoDgitudinal 
direction  at  their  extremities  (Fig.  55  >. 

On  the  '28th  the  patient  grew  feebler  and  more  resilesB;  obstinate 
vomiting  set  in,  and  continued  nearly  till  death,  which  took  place  on 
the  morning  of  the  20th.  Only  two  ouQc«e  of  urine  were  passed  io  the 
last  24  hours  of  life.  There  Were  neitner  oonvulaioDs  nor  coma;  and 
vision  continued  good  to  the  lasL 

Antopgy,  30  hours  after  death.  The  right  hmg  presented  an  exquiiitA 
example  of  retrograde  phthUis.  Half  a  dozen  small  cavities  were 
counted  in  the  upper  lobe — all  of  them  smftll.  varying  from  the  dxe  of 
a  pea  (o  that  of  a  horsebean — completely  lined  with  a  thick  pyogenic 
membrane.  Not  a  particle  of  tubercle  existed  arouud  these  cavities 
nor  in  any  part  of  this  lobe.  The  pulmonary  tissue  was  dark  and 
leathery,  and  very  imperfectly  aerated.  The  right  apex  wua  cimdensed, 
deeply  puckered,  and  traversed  in  various  rlircclioua  by  thick  while 
line«  of  cicatrieinl  tissue.  Id  the  lower  lube  of  the  same  luug,  a  vomica 
as  large  as  a  SIbert  was  found  with  anfractuous  bnundariea  composed  of 
tuberculoui>  luattt-r.  8mall  masses  of  ob8olrt«  tubercle — pome  cretace- 
ous, uthers  putty-Iiko — were  scattered  sparselv  through  the  lower  lobe. 

The  left  tun^  was  crepitant  throughout,  ^'he  up|ier  lobe  ooolaiued 
three  cnvitiei! — one  ai"  big  iia  a  walnut — line*!  with  pyogenic  membrane, 
and  not  enrrounded  by  tubenOe.  Small  nn<lule»  of  tulwrcle  wen^  scat- 
tered through  the  up)>er  and  middle  Inbes— wmie  rretaceoum,  some 
ftutty-likf,  (itbent  unsotlened  and  crude.  The  inferior  lotw  of  the  left 
ung  wa^  highly  indt-matou?.  No  fluid  existe<l  in  either  pleura;  but  old 
adhesions  pn^'ailed  xparinglr  r>n  both  sides. 

The  heart  was  of  the  usual  dimensions :  the  walls  of  the  left  ventricle 
were  thicker  that)  waa  lo  be  expected  in  a  case  of  phthisis.  Both  sides 
were  filled  with  firm  luilky  clots  of  yellowish  florinc,  which  closely 
adhered  to  the  inerjualities  of  the  chamber,  ami  sent  voluminous  pro- 
longations into  the  aorta  and  pulmonary  nrtcry.  The  formation  and 
prcM'nci?  of  these  clots  si-idently  constituted  the  immediate  cause  of 
ditwoliition. 

The  liver  was  large  and  pnle ;  the  hepatic  cells  well  formed,  and  not 
containing  more  than  the  ueoul  ((uantily  '*f  fat  molecules. 
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The  oilerti  wad  larger  than  uaual :  its  texture  Mifl  Btid  naiural. 

Tbe  kidneyit  weigheil  together  2^  ounoea,  aad  the  two  were  almoet 
exactly  of  a  size.  They  furnbheii  a  typical  example  of  the  large, 
Binootb,  niitlled  kitlpey.  Their  surface  was  [>erfrctly  smooth  ;  Uie  rap- 
eule^thin  an<i  tran^)>ur«ut,  peeled  off  readily  without  li-nring  the  glandular 
tissue.  The  prevailing  color  of  the  surfaix'  wai>  fitwn,  niarhlcil  hero  and 
there  with  red  ;  the  fawn  color  waa  picked  with  dead  white,  us  in  ivory. 
The  organs  were  conspicuoualy  8ofL  and  flahby.  The  red  parts  of  the 
surface  ehowed  minute  spoUy  and  siuuotu  injection  of  the  supcrfioiiJ 
veBsela. 

Oo  MCtloD,  the  cortex  vas  found  greatly  hypertronhied ;  it  stood  half 
or  three- Quarters  of  an  inch  thick  on  the  broad  ends  of  the  cones.  It 
hod  B  full  fawn  color,  with  broken  streaks  of  red  running  through  it  in 
diverging  lines,  fmm  the  baa«  of  the  pyramicls.  Thn  pyramids  were 
unusually  \n\\c.  though  from  the  cxMoguine  state  of  the  cortex,  they 
oftertil  a  prtlty  strong  contraat  of  color  with  the  latter.  The  epithelial 
lining  of  thv  convoluted  tub««  wan  extensively  dixorj^aniy^d  ;  both  cell 
and  uucleUfl  vtcre  r^iluced  in  a  graiiiilHr,  fatty  •iL-hriti.  Si-arcely  a  aiogle 
celt  approMt^hing  perfection  could  be  iweii.  The  Malpi^bian  corpuaelM 
were  not  alt^rert  in  size ;  but  they  were  penetratetl,  and  rendered  opat|ue. 
by  a  granular  material.  The  epithelium  of  the  Htraiglit  lubes  was  in 
much  better  preservation  ;  not  only  the  nuclei  could  be  aeen,  hut  the  out- 
lines of  the  cells  themselves.  A  considerable  quantity  of  spindle-sha|>ed 
fibre-celU  were  found,  also  medium-siMd,  masaiveduoking  ca»ts — reavtn- 
bling  thoee  found  in  the  urine  shortly  Iwfure  deatti. 

Two  thiugs  appeared  singular  in  relaliou  to  these  kidneys,  namely, 
that  the  urine  should  contain  h)  ftw  renal  derivutivfs  when  the  kidney 
contiiint^d  liuch  an  itumerige  ipianiily  in  a  diKorganir,pd  Htnte ;  and  oec- 
ondly.tliat  tliii4  tlisorgunized  niatf^riiiUhonld  conlaiti  tat  in  such  quantity 
without  there  havlug  beeii  auy,  or  fi«iro«ly  any,  in  the  urinary  deposit. 
Perhaps  the  degeneration  of  the  epithelium  uuly  attained  this  maximum 
degree  in  that  last  intercurrent  febrile  attack  which  immediately  pre- 
ceded death  :  if  so,  the  plugging  up  of  the  canal.sof  the  pyramids  with  the 
masaive  casts,  which  then  appenreiJ  for  the  first  time  in  the  urine,  and 
which  may  have  been  the  determining  condition  of  the  suppression  of 
urino,  would  cause  the  abfiencc  from  it  of  the  derivatives  of  the  con- 
voluted tubes. 


Bhioht's  Disease  and  DiRSAf^RS  of  tup.  Heart  and  Vascdlak 
SysTKM. — The  connection  of  cardim:  dtseaHe  with  renal  disorder 
U  at  least  threefold. 

In  the  Jirsi  cia&a  of  cases,  simple  hypertrophy  of  the  heait  and 
O-spocially  of  the  lert  vontinele,  is  fouud  witlioui  valvular  jnconi- 
peteucy  and  wttbout  dcgeiieratiou  of  the  muscular  fibres.  In  tbU 
class,  wliicli  is  a  iniiiiemus  one,  as  the  tabic  at  p.  420  fhows,  the 
cardiat-  affection  la  secondary  to  the  r^nal. 

Bright,  who  was  the  first  to  p<»int  out  this  riiritmn  coinddent'C,'  ollbred 
two  explanations  of  it — either,  timt  the  altered  composition  <>f  the  blnod 

'  Ou;*«  Ho«piral  RapoRf,  to).  I.  p.  SOtf. 
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exercised  an  irregular  aud  uuwuntcd  etitnulallou  upati  the  niueciitar 
tiHue  of  the  heart,  or  ho  iitipcdcit  ihu  flrculHliun  in  l.h«  c&pillaricft,  that 
a  greaLer  effort  tif  the  ventnclu  wiii;  rci|uire(l  to  ilrivo  the  hhMx]  through 
the  distaot  luiouie  branchca  of  the  bltKxIvcaselH.  TrauW  explainn  the 
occurrence  of  simple  carrlime  hrpertrophj  in  chrnnic  nrifcht'e  di»eii«e 
BOtnewhat  dllferently.  In  liin  experience  the  kidnoys  in  ihese  cases  nre 
markedly  atrophied.'  Th^  contraction  of  the  rennt  tiwue  involves  de- 
struction of  a  ceruin  amount  of  iiecrelin^  structure  and  n  diniinu(i»n 
of  the  flow  of  blood  through  the  or>;iiii8  by  rra-son  of  the  destruction 
of  bloodveMeU.  Two  consequences  follow,  namely,  that  a  tliniinished 
amount  of  blood  paiwe*  from  the  arlerial  into  the  venous  8Y»tein,  and 
that  a  lem  >(uantity  of  duid  is  witlidrxwn  fmm  the  arteriul  »VBteiu  t<>r 
the  formation  of  uriuc.  Both  circumHlancev,  biil  especially  the  »econd, 
operate  lu  iiicrenMi  the  tenniou  in  the  srlprial  eystem,  and  cou8e(|U4^ully 
tc  increase  the reeistauce  which  the  tefl  ventricle  Um  tuovercomv  in  dia* 
charging  its  couteute.  The  hypertrophy  which  fullowii  is.  therefore. 
aocording  to  Traube,  a  coueervalive  or  oomiM-nEuting  change,  ainiilur,  in 
the  mecbaniam  of  its  priKluction.  to  that  induced  by  valvular  iocum- 

Eeteocy  or  aortic  constriction.  If  the  compeiuation  be  compU-te.  the 
eightened  tension  io  the  arterial  syetcni  occasions  a  larger  trao5udatiuD 
of  water  and  even  of  urea  and  other  urinary  itolids,  through  the  kidneys, 
and  in  that  tnanner  nmterially  helps  [o  stave  off  droiwical  eHuaion  and 
unemie  symptoms.  But  should  some  additional  obt>trtielion  to  the  cir- 
culation arise,  through  intercurrent  iuflaniniation  of  (lie  bronchial  Lubes, 
or  of  the  lungs,  pleura,  or  pericardium,  the  heart — enlarged  and  strength- 
ened through  it  be — no  longer  sufRoeH  to  oven-ome  the  incrtawd  ri-stat- 
ance,  and  dropAicnl  effusions  or  uraemia  spee^lily  make  their  appearance. 
Trauhe  adduces  Mme  apposite  exnmpleR  in  which  individualu  with  con- 
tracted kidneys  enjoyed  fair  health,  with  capability  of  exertion,  and 
oonUDued  free  from  ana^irca  and  uricniic  diHurhance,  until  the  advent 
of  some  complication  disonlered  the  balance  of  the  circulation,  and  then 
the  urine  became  scanty,  and  the  familiar  symptoms  of  renal  dtseaae, 
previously  latent,  broke  forth  into  prominence. 

The  fimt  part  of  TrAuhw's  argument,  that  the  granular  kidney  offers  a 
resistance  Ui  the  jMiMage  of  arterial  bloorl,  has  been  proved  by  iheexperi- 
tnrnls  of  Dickinson  and  Thonm  menliuncti  abuvt^  (sre  page  4l)0};  bill 
wbuUicr  this  obelruotitm  is  ainiiietvut  to  produce  high  arterial  trneioa 
and  hypertrophy  of  the  heart  is  doubtful.  Kxperimeutal  vvidcnee  is 
couBicting.  LudiTig  ligatured  the  renal  arteries  without  causing  high 
vascular  ipusion  or  hypertrophy;  Cirawitr-and  Israel  narrowe<l  the  renal 
artery  and  remove^l  one  kidtiey,  but  while  they  did  so  cause  hyper- 
trophy of  the  heart,  they  anert  that  there  was  no  increased  tension. 
Lewinaki,'  on  the  other  band,  by  siniilar  experitneots  obtained  both 


'  Cebftril«n  7utiiiniii«nhaaR  von  Uerz-  ucd  Nioren-KninkhcitAn,  p.  &8. 

'  In  a  later  comniuntcntion  Tnube  brinfr*  forward  evMvnce  to  tb.^w  ih»i  hy jmr- 
Imphy  of  th«  ]f.H  ventnrla  is  so  ktrntwi  consUmt  concomitant  of  grnnuisr  and 
conlnctvd  kkliivir.  In  7T  ous^  oollceted  bj  biai  rrom  vftrious  Aoiirv**,  Ilia  l«ft 
vetitn^lo  WM  ri^iifid  hyporlMphiot)  in  US  pert-cut.  |  Deutsche  Kliotli.  IJ>&!>,  p.  SI6). 
In  197  cate«  nf  t^rnniiUr  kidney*  iMllectMl  by  Dr.  BibioD  eulurgement  of  the  left 
ventrieU  (withcul  vnlrnliirdiieaM)  wu  fmtnd  Id  128. 

*  ZeitAchr.  f.  klin,  Medic,  vol.  i.  p.  Ml. 
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Itrpertropby  mid  iucreueed  teusiun.  Hnmbergor  nbjecu  to  the  firsl  jmrt 
tij'  Traube'e  view,  iia  the  (-rounds  tlial  hy|«*rlro[)hy  nf  the  bt-art  may  be 
fiiuuci  when  there  ui  iim  dutitnialioi)  uf  thf  IiUhhIvcaicU  iti  the  kidney,  or 
wbcrc  anneuimoeve  have  b(>cii  set  up,  as  was  t^howii  by  Thomii  in  Iho 
Kmntilar  kiilnc>y;  that  the  ligature  of  cvf^n  large  vascitlar  tninka  does 
not  cause  hvporlrnpby;  and  that  thin  view  r{i>e.4  nrtt  apply  ^t  the  hyper- 
trophy of  the  right  vcntriele,  which  ia  also  found.  Itaniherger'  adoptR 
the  serond  part  of  Traubc's  view,  thnt  the  hypertniphy  is  produced  oy 
ail  increase*]  volume  of  the  blood  cnuited  by  deficient  excretion  of  lliiidx. 
In  the  granular  kiiiney,  vrhere  the  urine  in  tncreaiied  in  qiianiity,  he 
IkIwtm  that  a  staije  of  deficient  excretion  has  precede»l,  and  that  the 
present  hyfterexcretion  is  merely  due  to  the  balance  uf  the  system  being 
set  for  a  Iiifjber  trade. 

Dr.  Oeiiri;e  .Tohujion  has  discovered  that  there  is  a  wide-spread  hyper- 
trophy of  the  muscular  walls  of  the  small  arteries  in  chronic  Brigut'a 
(liaMse.  llv  finds  it  nut  <mly  iu  the  art«ries  of  the  kidneys,  but  also  in 
those  of  the  piu  muter,  the  skin,  the  iutestiue^,  aud  the  tnueclee.  He 
thus  explains  the  prmluclioD  of  this  lirpertropliy  and  the  nianacr  in 
which  it  reacts  on  the  lull  ventricle  :  "  Lu  coDBetjueuce  of  the  dc^^enera- 
lion  of  the  kidneys  the  bLorMi  ui  morbidly  chaogvd.  It  cuulaina  urinary 
esoreta,  and  it  is  de^cient  in  some  of  its  own  normal  coustitueola.  It 
is  therefore  mure  or  tees  unsuited  to  nourish  the  tissues — more  or  less 
noxious  to  tbeni.  The  minute  arteries  tbrouebout  the  b^idy  resist  the 
pa^aage  of  this  abnormal  blood.  The  result  of  this  antagonism  uf  forces 
).-<,  that  the  muscular  walls  of  the  nrteries  and  thcae  of  the  veutriele  of 
the  heart  become  siinuItaneoui<1y  and  in  au  equal  degree  hvpertrouhied. 
The  pcrAisteut  ovj^raction  of  the  ntu^'ulnr  tissue,  hotli  cHniiiic  anii  arte- 
rial,  IS  found  registered  after  death  in  a  consptououa  and  unmistakable 
hypertrophy." 

With  this  view  Dr.  Brondlvent  in  the  main  agrees.  He  believes,  how- 
ever, that  th<^  vitiation  of  the  bluod  precedes  the iidney  change.  Dtiring 
this  prenephritic  stage,  high  tension  is  produced  by  the  contraction  of 
the  muscular  walls  of  the  arterioles,  but  by  appropriate  treatment  the 
kidney  mi.tohief  may  be  avoided.  Dr.  Broo^lbent  shoirs  that  the  high 
tension,  even  in  confirmed  llrigbt's  disease,  in  not  permanent,  but  may 
temporarily  disappear  during  an  attack  of  pyrexia,  or  under  the  in- 
fluence of  nitrite  of  amyl,  which  relaxes  the  arterioles.  This  tends  to 
show  that  it  is  the  action  of  the  arterial  muscular  tissue  which  produces 
tha  high  tension,  and  not  a  [)ermanent  change,  such  as  the  capillary 
6broeis  of  Gull  and  SutU^n,  mentioned  below. 

Dr.  Qalabio  believes  that  the  ini|>ediment  to  thecirculnlion  in  chronic 
Brighl's  diseoise  lies  not  as  Dr.  Jobnsi>ii  supposes  in  the  smnll  arteries,  but 
iu  the  capillaries,  and  is  due  to  a  modification  of  the  capillary  attraction 
between  the  bl<Hxi  and  the  walls  uf  the  vussete.  aud  (hat,  the  arterial 
pressure  being  thus  iacreaeed,  the  museulnr  walls  of  the  heart  anri  artt-riee 
are  both  hypertrophied  in  concert,  since  bulb  have  tu  act  against  greater 
n.'ststunoe. 

Sir  Wni.  Gull  and  Dr.  Sutton  have  advanced  a  novel  view  of  th« 
pathology  of  granular  kidney  and  of  the  osEuiciated  obaogee  io  the  oar- 
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dio-Ta»cu)ar  sratem.  They  aoDounce  the  diBCOTery  of  h  uew  p«cfaolog)> 
caL  change,  to'  whk-h  lliey  give  the  nnme  of  "  nrteriompillRry  tibroatg," 
This  coubUIs  io  the  deposit  of  a.  "hvnliu'tlbroid  "  niat^rial  in  llic  Hbroue 
coats  of  the  arteriole?  nud  cnpillarica.  This  rhnD^e  nmr  prevail  oxien- 
aively  ihroughmit  the  vascular  system — iu  the  kifTiiey*,  fikio,  pia  mater, 
heart,  luD^,  spleen,  siomaoh,  atid  retina.  In  its  nature  it  '\t  allied  to 
but  not  idcntifal  with  senile  vhnngee.  It  commouly  bccins  in  the  l(id> 
neys,  but  it  may  begin  elsewhere  ;  so  that  the  hypertrophy  of  the  heart 
with  dcgoneralion  of  the  hloodveflscls  may  be  found  BSflocioted  with 
healthy  Itidueya;  and  that  when  atrophy  with  cranulation  of  ihe  kid- 
neys exiiits  it  ifl  but  piirt  and  parcel  of  a  ^ent>ral  morbid  rhangf.  The 
granular  form  of  Bright's  disease  ip.  in  their  eyea,  eftsentially  an  example 
of  arterio-rapillary  fibrofiis,  Tbtd  view  has  been  otronj^ly  supported  by 
Dr.  Mahomed  iu  this  t"oiintry,  and  by  I^vd^'n  in  Oermanv- 

That  a  wide^npread  chan){e  in  the  small  arteries  of  the  fvidy  cxigta  io 
BH^ht'a  di»ease  seems  duw  well  ectabtishtKl,  but  what  the  nature  of  that 
change  may  be  Is  by  no  means  determiuvd.  Tboota  sliuwed  that  there 
wa«  tbickeniug  of  the  subendoihelial  layer  uf  the  small  arterioles,  cor* 
reepoudiug  to  the  similar  levioii  liiund  iu  svpbilie  by  Uuebner.  Thio 
eondiliun  uf  Ihe  vessels,  so  far  at  k-aet  as  llie  kiduey  \»  cuucerned,  is 
eeaerally  admitted.  Tbumu  was  of  opiuiuu  that  the  uiuecular  cout 
instead  of  being'  hy])«rtn>i>hii-4l  wus  really  atruphii-U.  Ewald.  who 
exjimined  the  vessels  of  the  piu  mater  envering  the  tK>us  Varolii  iu  sixly- 
two  caj$a)  uf  Brighl's  disease,  could  not  confirm  the  di(»euvery  of  Uull 
and  Suttou.  The  ap|ieuninceHdeseribed  by  them,  he  believed,  were  the 
reeulta  of  Ihe  rea^nta  employed.  On  the  other  hand,  he  conlirmed  the 
opinion  of  Dr.  G.  iTuhuaon  aa  to  the  hypertrophy  of  the  muscular  coat, 
and  showed  further,  that  the  general  vascular  change  was  associated 
rather  with  interstitial  than  with  parencbymaloas  changes  in  the  kidney. 

Senator  described  a  ditfcrcnce  in  the  character  of  the  hypertrophy 
according  fui  the  kidney  change  bejcan  in  the  epithelium  or  iu  the  inter- 
Mitial  tissue.  In  the  ftirmer  eaae  dllaiatiun  wn^  combined  with  hyper- 
trophy of  the  heart,  while  in  the  latter  the  hypertrophy  was  pure.  In 
the  first  caste  he  brlievwl  with  Dr.  O.  Johnson  that  the  retention  of 
excrementitious  matters  In  the  blood  eAii»ed  a  rise  of  arterial  tension 
and  oonsenueiil  liyi«ertrophy ;  in  the  !*eeond  case  he  believed  the  hyper- 
Irvpby  to  be  due  to  a  general  clmnge  in  the  small  arlerieo.  Hi*  diner, 
entiation  of  the  two  kinds  of  eardiae  (.'ulargement  uiiinot,  Imwever,  be 
8ustuine<l.  for  dilatation  of  the  leM  ventricle  ia  bv  no  means  uncommon 
iu  the  later  stages  of  granular  kidney,  and  is  due  to  weakening  of  the 
heart  muecle. 

BuhP  placed  the  cardiac  change  in  ihe  primary  |)o«tlton.  He  believed 
that  there  was  initially  a  myocarditis  which  eausvd  the  liy|H'rtrophy. 
Debove^  and  Letulle,  in  support  of  this  view,  have  shown  that  a  Gbroua 
ffrowth  between  the  muscular  Hbrea  of  the  lell  ventricle  is  common  in 
Bright'fl  disease.  The  opinion  haa  not  met  with  any  cunsiderahle  sup- 
ort. 

TliCHe  viewB  have  Ikcii  Bhnridy  criticised,  and  are  atill  in  dia- 
pQte,  but  they  nnquostioiiably  bring  tuto  true  pronnnenee  what 

<  Milth«tlun)^n  ■.  d.  jMh.  InvtituL,  Himchen,  1878. 
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every  observer  of  exteiitJed  experience  in  vuh>«  ol'grutialar  kid- 
neys must  Imve  )ia<l  strongly  jnipreosed  on  \u»  niiiul — iinmely, 
thftt  the  renal  dinea^e  U  not  merely  u-  local  aflnir,  but  tli^t  it  is, 
rather,  a  part  of  a  widesprend  tisauo  degenoration  involving  the 
entire,  nr  a  lar^,  portion  of  the  }>ody. 

Of  the  various  forniB  of  ehroiii«  Bright's  diseam.  the  red 
gruiiuhir  kidney  ia  the  most  froqnenily  aooonipanio<i  b}-  hyper- 
troniiy  of  tlie  heart;  less  frequently  does  the  as#ociatiun  occur 
with  the  large  white  kidney:  wldle  with  the  amyloid  kidney  the 
enlarged  left  ventricle  is  only  rarely  found. 

In  lliQ  secomt  ciwrn  of  L-asee,  ro/fu^  dctectu  and  their  coose- 
'[Ueiieee  coexit^t  with  Bright's  diBcaso.  Moat  of  these  are  ex- 
amples of  endoearditia,  secondary  to  the  renal  dii^case.  Itut  in 
other  tufitia  the  cui-diuc  and  renal  aftections  arira  independently 
of  each  other,  and  depend  on  tiomo  caaae  common  to  both — as 
in  the  following  example: 

J.  H.,  (cL  46,  wa«  admitted  lato  the  Mancheater  Royal  In6naary, 
November  22,  16G2.  Fie  had  right  bemi]i1pgia;  the  moDtal  faculties 
wfre  wholly  di«nnlercd;  there  wan  gay  incoherence  and  insanity;  Dti 
ftver.  The  hc-art'n  apex  b^-at  in  llie  fiilh  interspace,  half  an  inch  oat- 
ude  the  nip]ile  line;  a  loud  Byi^toiic  hruit  wai*  audilile  at  the  apex  and 
the  niid-dterual  ha>«e,  and  extended  tip  the  aortn ;  a  faint  dinstoiic  bruit 
waa  audible  over  tlift  second  right  cartilage.  The  urine  waa  albuminoua 
tu  about  one-fiilh ;  there  was  uu  dnypsy. 

The  putlent  remained  in  the  Infirmary  a  month.  The  mental  dc- 
rasgeuient  euliaidcil  in  ten  day»,  and  perfect  cuhcreQce  returned.  The 
other  symptoms  remained  unchanged.  He  returne<l  home;  and  in  a 
few  days  was  seizeil  with  coma,  which  proved  rapidly  fatal.  The  au- 
tnpejr  revealed:  granular  rei)  kidneyit  with  al>undant  presence  of  fal; 
cardiac  liypertrophy  with  fattv  degeneralion  of  the  muscnlar  fibres; 
extensive  disease  of  the  mitral  and  aortic  valves  with  atheromatous 

Catehes  on  the  aorta:  two  old  apoplectic  clots  were  found  in  the  tefl 
emtsphere,  and  widc-apread  fatly  degeneration  of  the  arteries  existed 
at  the  bnt<e  of  the  brain. 

In  this  instance  fatty  degeneration  hnd  simultnncou»ly  invaded  the 
henrt,  the  brain,  and  the  kidneya,  and  produced  a  triple  series  of  symp- 
toms— all  cflsentiatty  independent  of  each  other. 

The  third  clnaa  of  caites  are  thoao  in  which  the  renal  disorder 
(congeation,  etc.)  is  secondary  and  anbonlinate  to  cardiac  disease. 
These  casus  have  already  been  fullv  described  in  Chap.  I.  iu 
connection  with  Congestion  of  the  ^Sidneys,  which  see. 

rU.EMlA. 

Certain  phenomena,  chiefly  affecting  the  tiervo-museular  sys- 
tem, arising  in  the  course  of  Bright's  disease,  have  been  attri- 
buted to  a  pt^iisoncd  Rtatc  of  the  blood,  from  the  retention  in  it 
of  excrementitious  matters  which  the  disabled  kidneys  are  unable 
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proper]}-  to  eliminate.  To  tliose  phenomena  the  temi  tir<ernk 
Lu8  bceu  applied;  tiicy  coiisitit  of  twitchingH  und  convulsions  of 
the  voluntary  muscles,  lieadiu-iie,  drowsiness,  coma,  defects  of 
sight  and  licaring.  vomiting  and  diarrlicea. 

It  i«  a  marked  feature  of  urtemic  pbcnoincna  that  those  which 
are  of  a  paralytic  nature  ufteci  the  Bensoriiim  and  the  special 
senses,  but.  not  Uie  vohjutary  muscles;  while  those  of  an  oppo- 
site kind  (exalted  irritaluHty)  afiV-ct  the  voluntary  nmscleti,  but 
UDt  the  stiDSoriuni.  Delirium  is  rare,  while  uoma  is  frequent; 
paralysis  of  the  limbs  is  scarcely  known  (unless  there  be  some 
unatomical  lesion  of  the  brain  stiperadded),  while  convulsione 
are  frequent. 

The  mode  in  which  urtemic  symptoms  enter  on  the  scene,  and 
the  forma  thev  assume,  [jresent  great  diverailv. 

(tencrally  tney  begin  miiidiously  with  headache  or  vomiting, 
followed  by  hcflvincss,  indifference,  and  somnolence.  These 
premonitorieii  may  either  pasjs  uway  in  a  few  day;?  without 
further  consequence,  or  Ihey  may  be  succct-ded  by  general  con- 
vulsions aud  coma.  In  other  instance*  the  patient  h  at  once 
struck  down  with  convulsions  or  insensibility  without  unv  pre- 
vious warning,  or  he  becomes  suddenly  bliuu,  or  is  seized  with 
uncontrollable  vomiting. 

The  most  common  of  these  symptoms  is  headacftt;  few  indi- 
viduals with  degenerated  kidneys  altogether  escape  it.  A  sense 
of  heavy  weight  or  compression  is  complained  of^  os'er  the  fore- 
head or  vertex.  Sometimes  the  pain  is  obstinately  fixed  at  the 
back  of  the  nock,  or  behind  the  orbits. 

The  drfeds  of  sight  consist  eitiier  in  a  dimness  of  vision  (am- 
blyopia), which  conies  aud  goes— objects  appearing  as  if  veiled 
in  mist — or  in  rapid  and  complete,  though  usually'  teniponiry, 
hlindncjw.  The  convulsive  sciziirctt  are  often  ac<"onip3nied 
witlx  temporary  lo.'is  of  si^ht,  which  generally  persists  in  greater 
or  less  degree  for  a  certain  time  after  the  spuamH  have  pa«BOfl 
away. 

The  ophthnlmoBcopo  reveals  no  organic  change  in  the  eye  in 
genuinely  ui-icniic  amblyopia :  it  is  a  purely  cerebral  plieno- 
lueiion,  and  not  to  be  confounded  with  the  hemurrhugic  blind- 
ness (Retinitis  apoplectica),  which  is  ako  not  uncommon  in 
Bright's  disease,  ana  which  is  due,  as  V.  Qraefe  has  shown,  to 
rupture  of  the  retinal  veMiels.  In  this  latter  atlection  (which  ia 
In  no  sense  uneniic)  the  loes  of  sight  is  seldom  complete,  bat  ia 
of  a  more  permanent  character.  The  production  of  it  is  prob- 
ably due  to  hypertrophy  of  the  left  ventricle  which  w»  commotUy 
accompanies  a  contracting  kidney,  and  the  increase<l  tension  in 
the  arterial  sptem  consequent  thereupon  :  it  is  an  occurrence  of 
the  same  order  as  the  sanguineous  apoplexy  to  which  the  same 
individuals  are  liable. 
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ITrwtaic  deaJwAa  U  much  less  cornmou  thuii  aniblyopin,  and 
it8  occurrence  is  highly  exceptional. 

Uriemic  coni-alsions  are  of  the  epileptic  type,  and,  as  a  rule, 
thoy  conform  strictly  to  that  type — being  acuomjMiuied  with 
complete  insonaibility,  rolliu/;  of  tue  eyes,  biting  of  the  tougue, 
and  foaniine  at  the  mouth.  The  paroxyeme  commonly  leave 
the  j'utient  oeoply  comatose. 

In  eMje[>lionHl  irmtances  consciousness  is  not  wholly  lost.  In 
a  lady  under  my  care  the  paroxysms  coincide<I  with  the  cata- 
mcnial  periods;  during  the  convulsions  the  patient  knew  the 
persons  about  her,  and  called  loudly  to  be  hcla  fast.  A  case  is 
related  by  Bright  in  which  the  spasms  at  first  rei^cmbled 
cramps;  these  were  followed  by  twitchingn  of  the  hands,  artna, 
shoulders,  chest,  and  legii.  The  spasnts  were  altnost  constant, 
and  cau!>ed  a  soTiiewliiit  hurried  mode  of  expression  when  the 
patient  spoke,  but  the  intelligenc-e  was  perfect.  As  the  case 
proceeded  the  spasmsj  became  more  and  more  severe,  witli 
forcible  drawing  up  of  the  legs,  and  distortion  of  the  niuselee 
of  the  fiice;  the  faculties  were  retained  to  the  last.' 

An  attack  of  unemic  convulsions  may  consist  of  only  a  single 
paro\'yiini :  more  freijnently  there  occurs  a  succession  of  par- 
oxysmal or  tits,  following  each  other  at  uncertain  intervals  of  a 
few  minule»  or  several  hours — the  patient  lying  during  the  re- 
missious  in  a  state-  of  profound  InsonsiMlity,  with  stertorous 
breathing,  pale  face,  and  dilated  pupils;  or  in  deep  drowsiness, 
hut  capable  of  being  partially  rnuited,  when  spoken  to  or  .shaken. 

If  a  first  attack  tfoes  not  prove  fatal,  it  may  recur  at  irregular 
intervals  of  we^ke^  or  months,  or  be  ruplocecl  by  un£mie  symp- 
toms of  some  other  order.  Instead  of  the  clonic  convulsions 
tonic  Bpaania  are  occajsioualty  met  with,  aftecting  various  muscles. 
Occaaioniillv,  too,  the  spasms  are  limited  to  special  groups  of 
muscles  anfl  may  occasionally  cause  a  condition  of  opisthotonus.* 

Urteniie  conin  either  creeps  on  very  gradually,  passing  on,  in 
the  course  of  ttvo  or  throe  days,  into  complete  stupor;  or  it 
eulminatee  quicklv — the  patient  falling  down,  as  if  iu  apoplexy. 
perhapB  while  wallcing  in  the  street,  or  occupied  with  his  usual 
avocatiou.  Oases  of  this  das.^  when  there  is  no  ana-sarca,  and 
the  previous  t^tatu  of  tbe  urine  is  unknown,  are  very  liable  to  be 
ct>nfounded  with  apoplexy  or  with  narcotic  poisoning.  The 
tbllowing  instructive  illustrations  of  such  an  occurrence  are 
related  by  Mr.  Moore  and  lit,  liichardson : 

Cask  1. — An  old  soldier.  uatn«d  Priw9,  was  received  into  tjueeo's 
Hnspital,  Birmin^haai,  with  the  rultowing  ayinptonui:  brealliing  labori- 
ous and  somelimes  stertorotia :  when  le(i  nlune  i)m  patient  pacees  intu  a 

>  iixiy't  lloipitil  R«porU,  IMO.  p.  1S9. 
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BUt«  of  Stupor,  nnswen  (jacctioiu  Heosibly  when  roused  ;  papik  niodor- 
autly  dilated,  iodoleatlv  H.'Deitivo  tu  ligtil. 

It  appeared  tlial  Price,  Im^'ing  ^um-red  ^ome  days  from  diarrbora. 
vent  into  a  druggiu't  sliop.  aud  iwked  I'or  a  peuDv^orih  of  liocture  of 
rhuiiarb.  The  shopmaa  added  tu  ibie  dose  a  fen  drops  from  another 
lKittl«,  and  Price  swallowed  the  whule  before  leaving  the  shop. 

Ironicdiatelv  after  takiof^  ibe  nbuve  doee  tic  became  druw«y  and 
vninited  ;  nt  cKe  tcuggeinti'in  of  a  nt^ichbor  he  returned  lo  the  shop,  and 
afikc<l  the  shopman  whether  he  had  given  hiiu  laudanum.  The  latter 
told  him  thnt  he  had  put  in  a  few  drops  on  account  of  the  eeverity  of 
his  sjmptomx.  Upon  again  reaching;  home  ho  fell  aalepp,  and  continued 
aleeping  unless  temporarily  roused.  In  this  slate  he  was  taken  into 
hospital,  and  was  treated  &»  a  ease  nf  .;>piurn  pfliiBm'''fl  A  mustard 
emetic  was  ordered  immediat«lT;  the  patient  was  kept  in  con<itant 
motion,  ftud  plied  with  strong  coifee.  He  improved  contiidembly  under 
the  Irwatment,  and  talked  over  his  iild  caigiiaigDS  with  th«  jKirter  who 
had  chargt)  of  him.  NVxt  day  he  rela)i»ed  into  a  lethari^ic  i^tale  ;  gal- 
Taoisoi  wa«  emptoye<l  witliout  benefit ;  he  was  now  walke«^l  round  the 
hospital  garden  belueen  two  men,  nud  i»troug  infueiou  '4'  preen  te«  wa« 
admin ii<tervd.  A  little  imiirovemtut  followed,  but  at  2.3U  p.  >L  b«  re* 
lapsed  unoe  more,  and  the  l>re«thiug  became  more  oppre<«ed.  Aa  long 
as  he  was  kept  moviug  he  cuidd  be  made  to  anawcr  uumtiuus;  but  iu 
the  oourae  of  tbo  atteruoou  the  iwrnuoleace  deepened  in  «p\W  of  the 
treatnivul.  JClber  and  amtDonia  were  applied  lo  toe  nuolriU;  void  water 
waa  dashed  uvlt  the  face  and  neck  ;  but  at  9  v.  m.  the  droweineae  bad 
become  itmiperable:  the  sterutr  augmented.  Mustard  poultices  were 
nut  to  the  lee^.  Venesection  was  tried,  but  when  four  ounces  of  blood 
nad  (lowed  the  pulse  became  thread-like,  and  it  was  ihoiighi  prudent  lo 
desist.  The  ooma  increaseil  in  inlcnsily:  and  he  diefl  at  2.30  a.m.,  -14 
hoarv  after  admission,  and  10;f  hours  from  the  time  of  taking  (be  dow. 

A  coroner's  inquest  was  field  on  the  caoe,  oo  account  of  the  suspicion 
of  poisoniug:  but  the  results  of  the  poet  mortem  went  to  esonenite  the 
druggist,  fur  ibo  kidrieys  were  found  granular  and  yrcatly  atrophied, 
Eod  the  urioe  letl  in  the  bladder  was  found  albuminous,  i.1.  Moore, 
-London  Med.  Gar.,"  1»45.  p.  821.) 

Cx>^E  '2. — A  woman,  aged  !{4  yean,  who  wai  given  lo  drioktog,  and 
had  rveenlly  been  trealed  for  primary  BVphUia,  waa  aeized  on  November 
18,  IboV,  with  rigora.  Hhe  vnu  atteo'de<1  t>r  a  nei^'hboring  chetuisi,  who, 
on  Nuvemlwr  ^1.  gave  her  a  mixture  which,  he  faid,  coalainul  dilute 
nitric  acid,  nitrate  of  potasH,  syruji  of  buckthorn,  sulphate  of  mag- 
nesia, and  water.  It  was  afterwards  proved  by  analysis  tliat  these  were 
the  constituent  parts  of  the  remaiaing  portion  of  tlie  aixtare.  The 
medicine  was  sent  in  to  the  womaa  on  the  evening  of  the  33d,  and  aftar 
taking  a  large  quantity  of  beeften,  she  swallowed  one  dwtc  of  mixture. 
Fire  minutes  aflemards  she  became  hyHcrical  and  eonvulseil,  and  the 
friends  believing  the  woman  to  have  been  poisoned,  i^ummoneil  the  drug- 
gist, who  in  alarm  tried  lo  get  her  to  take  some  ipecacuanha,  but  without 
avail.  In  the  cnurao  of  tnc  night  a  medical  man  was  called  in ;  he 
found  the  woman  in  a  state  of  typhoid  ooma,  with  paplb  slightly  dilated 
and    immoTable,  and  the  body  at   times  convulsecl— the  convulsions 
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ikMumini;  an  ppilepliforni  ty{>e.  Every  Hvailnble  means  of  treatment 
w«*  carrie«l  i>iit,  litiL  tlie  coma  became  more  |)i'ofuutid,  am]  geyeoty  houre 
nfler  the  adriiiiiistralion  i>l' tlie  mixture  above  tiieiUioue(l,~ileitth  closed 
the  8CCUC.  B^  tlie  coroucr'a  wurrimt  the  boily  was  examined,  and  a 
ebemical  iu()Uiry  instituted.  Tlic  bi-ain  iviu  quite  healthy;  the  kidosyi 
were  grcatJy  diseased — large,  tlubhy,  jmie,  spockled,  sutl^  aud  uri'^By. 
Tliv  analysis  disclueed  do  poiaoii  of  aoy  sort,  i  Richardson,  "Cliuical 
risauye,"  p.  135.)  "^ 

Cask  3. — A  frenllem&n.ret.  63,  was  driving  in  an  open  chaise  through 
ibe  vitla^  of  Mortlake,  in  IK.V3 ;  he  was  observed  by  bis  servant,  who 
WM  by  bis  .<«ide,  lo  be  coni^tantly  drowsy;  at  last  he  suddentr  seemed  to 
fait  into  ft  hel|>te«8  state  and  droppe^i  from  the  cliatde.  He  was  con- 
veyed into  ft  bouse,  and  Dr.  Ricbnrusua  was  summoued.  Dr.  R.  found 
hiiD  sutTeriog  fnuu  all  the  signs  uf  narcotic  i^cjeouiug;  the  pupils  were 
fixed  and  slightly  dilated.  6oiii«  urine  was  witbdrawu  from  the  bladder, 
and  found  to  be  largely  charged  with  albumen.  Jle  reeovereii  from  the 
attack;  but  three  ^veeks  later  he  eutfered  again  in  the  name  way,  aud 
dte^l  with  (yphitid  cotun — the  urine  being  altogether  i)U]'[ireaed  for  mauj 
hours  before  death,  aud  having  been  albuminous  throughout  tbe  illneea. 
iKicbardBou,  "Clinical  Kssuys,"  p.  141.  i 

Tlie  diagnosis  of  uneinlc  coma  from  apoplexy  rosle  on  the 
absence  (ia  the  former)  of  paralysis,  and  the  partial  recovery  ot 
conHciouaDesfi  between  the  convuleive  attacks — if  there  be  any. 
From  poisoning  by  opium,  renal  coma  is  distinguished  by  tue 
dilated  or  Renii-ililatcd  state  of  the  pupils,  and  by  the  occurrertce 
of  remissiona  in  the  insensibility.  From  ordinary  epilepsy  tbe 
diagnosis— apart  from  the  antecedent  history,  which,  if  known, 
suffices  to  indicate  the  nature  of  tbe  case — is  aometimcH  difficult. 
The  incidents  of  the  seizures  are  often  identical,  even  to  the 
existence  of  an  aura.  In  nrH>mia  the  refipiration  frequently 
assumes  the  C'licyno-Stokes  type.  As  a  tuU:,  nnemic  fits  want 
the  liirgid  purplish  countenance  aud  asphy.\ial  character  of  true 
epilepsy — tlie  face  in  itra>niia  being  nearly  ahvayn  nlcadly  pale 
atid  the  breathing  eaay. 

Dr.  Kichardson  relates  the  cases  of  two  children  ^wisoned  by 
belladonna  berricB,  in  which  the  syiiiptoms  closely  roaembleu 
ura'tiiic  coma  sequential  to  scarlatina.  The  insensibility  was 
complete,  and  the  pnpiU  strongly  dilated.  Tiio  examination  of 
the  vomited  matter*  and  of  the  urine  fiirnishea,  in  such  cosos, 
the  best  means  of  diagnosis. 

Ill  all  citses  of  couvulsiona  or  insensibiltty  from  doubtfUl 
causes,  the  urine  should  be  forthwith  exaniined,  and.  if  neces- 
sary, withdrawn  by  catheter  for  that  purpose.  It  must  not,  of 
course,  be  forgotten,  thai  sanguineous  apoplexy  is  a  not  unfre- 
uuent  occurrence  in  chroni<;  'lirigbt's  disease,  as  in  the  case  of 
,1.  11.  before  i-eluicd  {p.  428). 

(Trsumic  coma  and  convulsions  may  prevail  separately;  but 
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much  more  commonly  the  attacks  are  of  a  mixed  character,  and 
comhinc  several  or  all  thtt  phonoiiicnii  juc^t  ctuimentted. 

Ab  ft  rale,  both  the  quantity  of  urine  and  the  excretion  of 
urea  diminish  iiotahly  at  lUv  period  uiitneiltal«ly  preceding  a 
tinemic  attack.  Sometimes,  however,  verv"  creat  scantiness  of 
urine,  or  even  total  eu[jpression  (in  acute  Bright*B  diBeaae)  may 
exist  without  evoking  any  uriemic  symptoms,  fn  a  case  of 
scarlatinal  dropay  related  by  Biermer,  complete  suppression  of 
urine  continued  for  5  days  without  unemia;  then  foilowcd  a 
further  period  of  4J  days  in  which  nrine  was  secrete<i,  but 
oiilv  in  the  ecautiest  proportions  (a  few  teaepoonfuls  a  day), 
and  yet.  no  ur%mia.  At  the  end  of  this  second  period,  the  urine 
began  to  flow  abundantly  for  a  flhort  time,  and  then  again 
bet.'arae  scanty.  Three  days  later  uriemic  conni  act  in,  followed 
by  coTivulaions,  whicli  proved  filial. 

If  the  patient  recovers  from  the  coma,  various  mental  svmp- 
toms,  Boch  aa  mania  or  melancholia,  may  show  themselves.'^ 

tTnemic  vomiting  and  diarrhcm  arc  common  phenomena  of 
Brigbt's  disuase.  The  vomiting  which  occurs  in  that  disease 
is  not,  of  courwe,  always  urtemic.  The  digestive  functions  are 
notably  inipiiire<l  throughout  the  complaint,  and  a  heavy  or 
indigestible  meal  may  at  any  time  be  rejected,  as  in  dyspeptic 
states  from  other  causes.  Vi'^hen  the  vomiting  is  really  urremic 
it  takes  place  without  reference  to  the  nature  of  the  contents 
of  the  stomach,  and  is  oft-repeated  or  ancontrollahle;  the 
vomited  matter  is  a  watery  fluid,  either  distinctly  ummoniacal 
to  the  smell,  or  (if  acid)  evolving  unnnonia  freely  when  caustic 
potash  is  added  thereto.  The  alvine  dejections  are  similarly 
characterized  when  duo  to  the  same  cause. 

PoToxysiiis  of  dgspttaa  belong  to  the  least  frequent  forms  of 
urfemic  disturbance — if  indeed  such  attacks  have  at  any  time  a 
genuine  claim  to  the  deHignalioii  nricmic.  Fournier  cites  some 
cases  of  this  kind.  Only  the  following  somewhat  doubtful 
example  has  fallen  under  my  observation.  The  case  is  further 
remarkable  on  account  of  a  transitorily  ammoniacal  state  of  the 
urin«. 

W.  n.  S.,  a  railway  porter,  set.  oS,  was  adi»itted  into  the  Manche»t«r 
Inflrmary,  December  6,  I860.  He  was  a  stoutly  made  roan,  who  had 
led  an  iDtem]>«>ratc  life.  He  had  been  remarkably  henlthy,  and  had 
scarcely  ever  loai  a  day's  work.  Two  months  before  admi«Nion,  liia  It^ 
began  to  swell  and  then  his  face.  H«  continued  to  follow  hia  eiuploy- 
mt^nt,  though  with  ditBculty,  until  tvro  days  before  hi»  admisaion. 

Ou  ad  miuion,  there  was  a  general  aiiojiarca  of  raoderale  degree;  pallid 
feature* ;  mlarged  heart:  copiouf<  uriae,  somtily  albumioijus,  wtih  an 
alHiDdaot  deposit  gf  granular  and  transparent  caste,  and  renal  cjiithe- 

'   Wigner.     /iamiMn'f  Crotopicd.,  Sd  edition. 
28" 
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lium.  Neither  cast  nor  epithelium  shoved  any  sign^  of  fatty  degeuem- 
tioD.  The  urine  was  sometimes  highly  acid  and  deposited  uraiea;  at 
other  times  it  was  highly  ammoniacol  when  voided. 

On  December  27th  there  occurred  a  sudden  and  mo«t  int^ou  paroxysm 
of  diiUculty  uf  breathing,  which  ihrcuteO'eO  auflhcatioD.  It  membled 
ID  every  reapect  a  paroiEysm  of  epucuodic  asthma, and  loitted  five  hours. 
It  then  passed  away,  and  did  not  return  again  with  the  same  intensity ; 
though  slighter  attacka  of  a  «railar  nature  occurred  on  two  other  occa- 
sioDS. 

Od  Janiiarr  II,  1S6I.  repeated  vomiting  took  place;  there  waa  also 
a  severe  couch  with  a  watery  expectoration  and  increasing  weakoeaa. 
Somnolence  then  set  in,  which  gradually  passed  into  coma  and  proved 
fatal  in  three  days. 

The  atUopty  showed  hyperlrophied  left  vcttlrieU:  tbickeneil  mitral 
valve;  abunnant  loose  vegetations  on  tbe  aortic  valves.  The  right 
auricle  and  ventricle  were  nllcd  with  a  firm  vohiminuui)  yellow  fibrinous 
clot.  With  the  exception  of  dcnee  ([nk-uia  of  the  inferior  lobe  of  the 
lell  luDg,  the  regpiralory  organs  presented  nothiug  abnormal.  The  kld- 
neye  were  fouad  granular  with  commencing  utrojihy.  The  lower  urinary 
paasagee  were  <[uitc  free  from  disease. 

The  anmi(iMiac4il  auttc  of  the  urine  pcr«isto<l  in  this  patient  for  several 
■acoeenve  days;  und  although  ihc  secretion  was  so  charged  with  car- 
bonate of  ammoniiL  that  it  had  a  pungent  smell,  and  eflervesced  freely 
irith  acida,  when  tjuite  fresh,  thti  [Kiticnt  exjM^nenced  no  pnin  or  uneaai- 
aen  about  thf  blatMflr  nor  during  the  act  of  micturition — which  waa 
not  unduly  frcr]uent.  The  urine  contfltned  no  pue.  The  ammonia  in 
this  case  must  Imvo  been  derived  directly  from  the  blood,  anti  nut  pro- 
duced, at)  ia  usnal  tn  ammoniacal  urJueft,  by  transfonimtion  of  urea  in 
the  lower  urinary  puaiMigea.  Such  an  occurrence  betokened- a  free  geo* 
eratiou  of  ammonia  in  the  bloo<l ;  there  were  no  unemic  aymptomg  on 
the  days  when  the  urine  waa  ammuuiacal.  Did  tbe  eliraioation  of 
ammonia  by  the  ktdueys  stave  off  uraemic  accidenta? 

TiiBtiRiBS  OP  TTb.kmia, — The  ubficnce  of  anatomical  IceioriR  in 
tbe  brains  of  pcr-tntis  who  die  of  uncniic  <?onia  and  convulsions 
has  conetraiiied  pathologUtd  to  look  eliiewber«  for  the  dcter- 
miniiij;  cause ;  and  by  ^i^neral  agreenioiil  it  bus  been  iissunicd 
tbat  tbat  cause  consists*  in  certain  alterations  in  the  composition 
of  ihc  blooii,  from  the  uccumulutiun  in  it  of  the  excrementitidus 
matters  (and  tbe  products  of  (lieir  deeompoaition)  which,  in  tbe 
healthy  state,  are  removed  out  of  the  body  by  the  kidneys. 
The  blood  thuB  poisoned  ih  no  lon^r  capable  of  minifliering  to 
the  tmnquil  and  healthy  operations  of  the  nen-o-mu»cuUr 
system,  and  engenders  the  variunu  abnormities  of  motion  vnd 
sen^e  which  have  just  been  described. 

But  pathologists  have  not  been  content  with  Ibis  general 
appreciation  ot  the  matter,  and  have  striven  to  trace  the  pheno- 
mena to  the  presence  of  some  one.  or  tbe  dcrivativoa  of  some 
one,  of  these  excrementitious  substances  in  the  blood.     It  will 
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Dot  be  necessary  in  a  practicfll  work  like  the  present  to  enter 
fally  into  the  controversiet! — still  uiulecided — which  have  ari&en 
on  this  sulyt'ct.  It  will  suffice  to  iiidioate  the  (lifferent  viewH 
which  have  been  enunciated;  and  to  ex[>i-eas  my  own  conviction, 
afler  a  careful  review  of  the  ohservaiiunt;  and  exuerinien 
adduced  on  alt  hands,  that  none  of  the  cxclnsire  tneories  of 
uneinia  has  made  good  its  claim  to  acceptance. 


HaiunioD'l  and  Richardson,  folIowiDg  the  origtDal  notioD  of  Willis, 
coiit6D(l  Itiat  (he  special  poison  in  the«e  casu  is  urea.' 

Frijrichs  and  many  more  recent  ohservera  maiDUtn.  on  the  other 
baud,  that  urea  is  iUelf  inac^icnniis ;  that  it  may  be  injected  into  the 
veins  of  auiinaU  without  detriment;  that  the  mischief  in  urectuia  arises 
from  the  traosformation  of  the  urea  accumulated  in  the  blood  into  oar^ 
booate  of  ammuuia,  and  that  tb«  carbonate  of  ammonia  so  generated  is 
the  immediate  excitant  uf  the  nervous  symptoms.  Frericbe  uufaolds  Ibis 
doctrine  by  two  projHwitiuue  vrhicli  he  claims  to  have  proved,  uumeJy : 
(1)  that  carbunate  uf  urnmuaia  iuvHriubly  e.\ista  tu  the  btuud  of  unvmic 

Eatients,  and  iu  thul  of  autmuls  rendered  unumic  by  removing  their 
idneya,  and  can  even  be  discovered  iu  their  expired  air ;  (2  i  that  car- 
bonate of  ammonia  injected  into  the  veins  of  healthy  animals  produces 
fit«  of  convulsions  with  intervening  pauses  of  coma,  exactly  resembling 
genuine  unumic  attacks. 

Treitz  suggested  a  modification  of  this  view.  According  to  him,  urea 
is  not  traustormed  in  the  bloodvessel?,  but  is  tirst  vicariously  excreted 
into  the  alimcDlary  canal ;  here  it  is  speedily  converted  by  the  gaalro- 
intefltinal  mucua  into  carbooaic  of  ammonia:  the  carbonate  of  ammonia 
ao  formed  is  then  absorbed  into  the  blood,  and  produces  its  poisonons 
elTecta.  That  urea  is  excreted  by  the  inteetinoe  in  Bright's  disease  is 
undoubted,  and  its  swift  conversion  inU)  carbonate  of  ammonia  has  been 

firove<I  experimentally  hy  Hernard.     This  theory  of  Treiti  furnishes  at 
east  a  rational  explauatton  af  uriemic  vomiting  and  diarrhcpa.  and  uf 
the  presence  of  the  volatile  alkuli  in  the  matters  so  dischar^ied. 

Since  the  theory  t»f  Krcrirhs  was  first  pn>mu)gate(l,  however,  it  has 
been  ascertained  by  iiichardson  and  Hammond  that  ammoniii  naturally 
exists  in  th«  blood  of  lieallhy  animals ;  and  all  subsecjuent  obsorvera 
(with  the  sole  exception  of  Petroff)  have  fuiM  U>  discover  in  the  l>l(»od 
of  animals  rendered  ur:emic  by  the  removal  of  their  kidneys  any  larger 
amount  ot  ammonia  than  exists  in  the  healthy  state.  It  lias  been  like- 
wise shown  that  other  substances  than  carbonate  of  ammonia  (chloride 
of  sodium,  urine,  and  urea)  are  capable,  when  ioJQCted  into  the  blood, 
of  evoking  comatose  and  convulsive  phenomena. 

The  BulMequent  cxucrinieuls  of  Oppler,  tichottiu,  I'erls,  and  JCalesky, 
seem  tu  have  giveu  the  coup  de  ffraee  both  to  the  ammonia  and  to  the 
urea  theories  of  ura-mia ;  and  they  indicate,  in  a  very  dear  mauner,  that 

'  Riditor  fo'ind  tlinl  Kolutiori*  of  uirn  (80  |i«r  cant  )  applied  directly  U>  the 
wiatic  nervpA  nf  fri>gii,  pnxUiiNtH  nnU'  *hgfat  «ud  u(ic«rtaiit  convuliinna  of  ihe 
muDclm,  f«r  inforior  t<>  th'i<o  pnxluccd  by  b  lolutiixi  of  rnmcnon  wtt.  A  utiiraled 
wiluiioD  ui'  urvn  pnxlucvd  no  convulduiis  nt  all.  It*.  Tlitcber,  laaug,  Din.: 
£t1sngei),  IfiGO.) 
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uriemic  tnaDifeiitatioiM  depend  niiiinly  nod  e««entiKlly  OD  the  accuaiula- 
Uou  in  the  blood  and  tissues  nf  tliose  primary  pixiducU  of  tiSBU^-uieta- 
morpliosii  (creatine,  creaLiDiiie,  and  otlier  extractives',  wbicb,  in  a  laUsr 
£tage  of  bietolysis,  are  couverted  iato  urea  and  uric  acid. 

CufTcr'  line  reoeutlv  awerted  that  the  uriemic  symptoms  are  due  to 
dtistructiou  of  the  rc<l  b!o«>d-uurpuiiul«8.  This  may  be  produc«d  by  the 
various  excrcmeutitiuuD  mattcni  wbicb  accumulate  iu  the  blood.  He 
dooa  nut,  however,  reject  the  idun  that  the  eymptoiua  may,  iu  certain 
cases,  be  due  to  tipiuim  of  tho  cerebral  veosela,  which  view  Dr.  Huj^bliugs 
Jackson  maiuuiius. 

Feltz  and  Rittcr'  have  asserted,  that  the  iHiittonous  auhetaocee  aocu- 
mulated  ID  the  blood  are  not  the  above  litttiilioncil  ezcremeoLitious 
niiitt«rR.  but  potash  salta. 

lutjuirere  iotu  the  theory  of  urainiia  may  be  reminded  of  the  remark* 
able  absence  of  roina  and  mnvulsinus— the  innat  common  features  of 
clinical  unemia  —  in  cases  of  obstructive  euppreesion  of  urine.  The 
cases  related  in  Chap.  I.,  Section  <^,  of  the  present  work  ahow  incoDteat- 
ablv  that  fatal  Buppret)4ion  of  urine  from  blocking  up  the  ureters  geo- 
erally  runs  its  course  without  the  usual  symptoms  of  uneniia  as  witnessed 
in  Bright's  disease. 

Dr.  O.  Kees  believes  that  the  tenuity  of  the  blood  in  Bright's  disease 
U  not  without  influenre  in  the  production  of  the  cerebrnl  Bvmptoms. 
Trftiibc  still  further  developed  this  id«i.  He  contended  that  t(ic  watery 
state  of  [he  blood  nrcdispo&es  to  interstitial  transudations ;  that  the 
hyi>crtrophy  of  the  left  ventricle  increases  cnormou.>sly  the  lateral  pres> 
sure  in  the  arterial  system  ;  thst  when,  from  any  cause,  a  still  further  in- 
crease  in  the  tenuity  ot  the  bUxMl-w^rum  uccuni,  Bemus  trauBudatioa  takes 
place  through  the  c«reljral  capilluric»,  and  gives  rise  to  cedema  of  the 
orait).  This  icdema  causea  cumpre»iun  of  the  minute  cerebral  vesseU, 
and  determines  an  auiemic  stale  of  brain,  and  thereby  uneuic  convul- 
nuns  and  coma.  He  is  further  of  opinion  that  the  symptoms  are  of  a 
comatcss  character  when  the  (sdemaand  ausemia  affect  the  hemispheres, 
and  convuiaive  when  the  central  ganglia  are  the  parts  afiecled. 

.laccoud,  in  his  "Pathologic  Interne"  (vol.  ij.  p.  443,  Gtb  editiuu), 
asserts  that  the  unemic  symptoms  niav  in  various  cases  be  esplaioed  by 
several  of  the  above-mentioned  conditions,  such  as  mumouia,  creatiu- 
jemia,  ami  Traube'u  iiidenui  and  ansmia  of  the  brain. 

Dr.  Mahomed,  again,  has  found  stnall  hemotrhaees  in  the  cortex  of 
the  brain,  and  these  he  believes  to  be  the  cause  of  tne  syniptoniB. 

None  of  theflc  theories,  considered  cxolnsivelv,  explains  satis- 
factorily tlif  protean  phenomena  uf  urH>iuic  intoxication,  as 
witnessed  at  the  bedside.  Tlie  subjeetB  of  Hriglit's  disease 
sutTer  under  a  deep  abnornmliti,'  in  theconi|H>gition  of  the  blood 
and  tiasuee.  The  blood  is  unnatunilly  watery  and  poor  in  albu- 
men :  the  blood  and  titisuett  are  uniiHturully  charged  with  the 
pinuuary  hislotylic  pi-odiicts  {creatine,  exlractives,  etc.).  and  witli 
excrcmentitious  urinary  compounds  (tirea  and  uric  aeid,)  perhaps 

*  I>v  rur^intvoxpttinicnlalff,  1881* 
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also  witli  the  products  of  tlie  (5eoompoflition  of  soino  of  tliefle. 
Tliifi  state  appeal's  to  induce  iti  the  iier\'ous  cuiitrett  u  proiietieso 
to  sudden  disorder  and  loss  of  equitibriiim.  A  crisis  tnay  at 
any  moiucnt  be  brought  about  by  an  exaltation  of  one  or  several 
of  the  diBtnrbing  elements,  or  by  a  supervention  of  Home  new 
and  different  cause  of  irritation  (b.v»teria,  menstruation).  A 
similar  hypersensitivo  state  of  tlie  ner^'ous  ayatem  prevails 
natiirally  in  Piirly  Vito;  and  mi  irrifiition  which  would  be  of  no 
moment  in  nn  adult  [^teething,  wornici,  euiharra^»ed  digestion, 
cutunous  irritation,  etc.),  euftieee,  in  an  infant,  to  awaken  con- 
vulsive and  comatose  phenomena  closely  resembling  those  of 
uncmia. 


DIAGNOSIS  AND  PBOfiNOStS. 
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AOKOSfS. — Under  ordinary  uireumstaiiuet*.  chronic  BriKhl's 
disease  presents  symptoms,  and  a  condltioii  of  urine,  so  charac- 
teristic that  it  can  scarcely  be  confounded  nrith  any  other 
malady.  Even  when  dropsy  ia  absent,  a  perHistentfy  albu- 
miiiouH  stale  of  the  urine,  apart  from  heart  disease,  hardly 
belongs  to  any. other  condition. 

Temporary  albuminuria,  as  we  have  seen  {see  Congestion  of 
the  KiclncyHi,  occurs  occasionally  under  a  variety  of  inflaramn- 
tory  and  febrile  conditions,  without  structural  changes  of  auy 
importance  in  the  kidneys.  These  cascH  differ  from  Bright's 
disease  in  the  absence  of  dropsical  effusion;  the  quantity  of 
albumen  is  also  generally  very  small;  the  excretion  of  urea  is 
natural  or  even  excessive  iuatead  of  being  diminished,  When 
defervescence  occurs,  it  is  speedily  followed  by  the  total  dis- 
appearance of  albumen. 

The  real  diagnostic  difficulties  lie :  {a)  in  distinguishing 
acute  and  curable  cjises  from  chronic  eon^rmed  ones:  {h)  in 
dctenuining  the  precise  anatomical  changes  going  on  in  the 
kidneys;  and  \c)  in  detecting  the  disease  when  it  ia  encountered 
niaskefl  by  an  infiamroaiory  complication  or  a  unemic  paroxyam. 

{a)  The  case  must  be  considerud  as  belonging  to  the  chronic 
and  contirmcil  daaa.  if  the  diaea^^  had  crept  on  insidiously,  or 
if  it  he  found  oompliojited  with  chronic  phthiBis,  caries,  long- 
continued  aumiuialiona,  constitutional  syphilis,  enlarged  Uver 
or  spleen,  or  nypertrophy  of  the  left  ventricle. 

If  the  invasion  have  been  acute,  and  the  albuminuria  still 
linger  after  the  abatement  of  the  febrile  symptunis,  time  be- 
eomea  a  necessary  element  in  the  diagnosis.  With  every  day 
that  passes  by  without  diminution  of  atbumen  in  the  urine,  the 
fear  grows  stronger  that  the  disease  bos  become  contirmed.  In 
such  a  conjuncture  the  character  of  the  urinary  deposit  supplies 


important  information, 
corpuscles  continue  to 


If  the  epithelial  elenienta  and   blood 
be  freely  discharged,  and  no,  or  only 
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triHinuT,  signs  of  fatty  cbatiges  appear  in  the  renal  derirativeei 
tbere  m  good  reason  for  cnntidence  that  the  obi^ervcr  bus  to  do 
with  ilie  «ieclir»ing  Atagee  of  an  acnle  disorder.  If,  on  the  other 
hand,  albunion  pwrsist  in  considerable  qunntiiy  after  the  pyrexia 
has  passed  away,  and  after  blood  ha«  cea»cd,  or  almost  reused 
to  appear  in  the  urine,  it  is  probable  that  the  diaease  lias  laueed 
into  a  chronic  and  confirnied  ntate:  and  if,  in  addition  to  tlicse 
untouHrd  higtifl,  the  deposit  exhibit  marked  fatty  change,  that 
prolmbility  becomes  a  certainty. 

It  must  not  be  forgotten  that  patients  snftering  from  chronic 
Btight's  disease  are  subject  to  occasional  febrile  ejcaccrbationB^ 
ill  which  the  urine  beconies  scanty,  high  colored,  and  perhaps 
bloody.  Such  exacerbations  are  liable  to  be  confounded  with 
the  aetitc  disorder ;  and  when  there  are  no  clear  indications  of 
chronicity  in  the  previous  history,  in  the  character  of  the  renal 
dorivativee,  or  in  the  coexistence  of  comphL-utions,  the  difleren- 
tial  dirtgnonis  of  the  two  conditions  may  be  quite  impracticable 
autil  the  lapse  of  time  shall  have  cleared  up  the  ambiguity. 

(6)  For  the  differential  diugnosie  of  the  diffurtint  ty|Ha>  of 
degeneration  going  on  in  the  kidneys,  the  reader  is  referred  to 
the  Hynopsia  of  distinctipe  symptoms  furnished  in  the  first 
section  of  the  present  chapter. 

(c)  When  the  case  comes  under  notice  for  the  first  time, 
masked  by  an  inflammatory  complication  (pneumonia,  endo- 
OT  peri-carditis,  etc.), a  clew  to  the  primary  disorder  must  he 
sought  in  the  previous  history  of  the  case,  and  in  the  associated 
symptoms.  When  dropsy  (or  the  history  of  any)  is  absent,  the 
primary  renal  disease  is  apt  to  he  overlooked,  and  the  case  re- 
garded as  one  of  simple  inflammation  of  the  organ  aflected  :  the 
urine  (in  such  cases)  asftumes  a  febrile  characti'r,  unta  becomes 
abundant  in  it,  and  il«  specitic  gravity  rule«  high.  If.  under 
such  circumstances,  the  t^uantitv  of  albumen  in  the  urine  be  but 
small,  the  nhsemo  of  Bright's  disease  may  be  counted  on;  but 
the  eoiivcrsc  deduction  is  not  invarialdy  warranted.  Iv  pneu- 
monia ]  have  seen  the  urine  for  some  days  "highly"  albtinimous 
without,  as  the  se(^ucl  showed,  the  existence  of  any  renal  degen- 
eration. In  pleurisy  and  pneumonia  (and  t^speeially  the  former) 
the  simultaneous  implioution  of  the  two  sides  furnishes  a  strong 
pret^utiiptioii  (suppotting  the  urinu  be  albuminous)  that  the 
inflummation  is  imi  siinple,  but  seronilary  to  itMial  iliHejise. 
The  existence  of  cardiac  fiypertrophy  without  valvular  <li«ea«e, 
or  of  notable  anaemia,  also  fuvorH  the  suppositioa  of  Bright'* 
dioeasc. 

The  difierentiiil  diagnosis  of  uncmic  eoma  and  convulsions 
haa  been  nln^ady  poinlc<l  out  (see  p.  432). 

The  absence  of  casts  in  lui  iilhutninous  urine  gives  no  security 
against  the  existence  of  renal  degenerotiou ;  indeed,  this  absence 
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is  generally  more  apparent  than  real.  When  the  casts  are  few 
in  number,  am)  t^ntail,  ihey  fluliRicIo  vory  inipcrteclly,  and  are 
apt  to  PRcape  deiection,  even  with  the  most  cnrcl'nl  oxaminntion.' 
It)  other  cafes  ttie  ahiieiice  of  casla  \h  only  temporary:  aii<l  I 
liavc  knovvti  it  most  absolute  in  some  of  those  »aa  hoplesA  ciwes, 
where  the  renal  die^ease  is  the  ultimate  upshot  of  an  intractable 
strumous  or  syphilitic  cachexia. 

Prognosis. — The  prospects  of  a  patient  suffering  from  con- 
firmed elironie  Briglii's  disease  are  exceedingly  gloomy.  The 
texturul  changes  in  the  kidneys  are  of  a  kind  that  do  not  a^lniit 
of  reparation.  The  Malpighlan  bodies  become  enveloped  tn  an 
exudation  of  low  pta«tic  material,  of  which  the  only  tendency 
ia  to  progreRftive  contraction,  and  the  tnbuli  are  either  blocked 
up  with  librinous  plugs  or  shrivelled  into  useless  fibres.  The 
gland  is  not,  however,  cqiiully  atlected  throughout  all  its  parts, 
and  the  less  injured  portions  carry  on,  imperfectly,  the  dcpu- 
rative  functions.  As  tlic  sounder  portions  iKseome  more  and 
more  involved — and  there  is  an  almost  inevitable,  though  slow, 
tendency  to  this — the  work  done  by  the  kidneys  grows  leaa  and 
less,  and  the  blood  is  more  and  more  contaminate*!  with 
hiatolytic  and  urinous  elements,  until  at  length  a  limit  is 
approached,  which  is  iucornpntible  with  life.  Long  before 
this  extreme  limit  is  reached,  however,  death  is  brought  about  in 
a  lai^c  number  of  eases  by  one  or  otiier  of  the  numerous  compU* 
cations  to  which  the  subjects  of  renal  degeneration  are  obnoxious. 

In  certain  more  favorable  cases  the  structural  changes  cease 
to  advance,  (he  dropsical  effusions  (if  any  existed)  are  alworbcd, 
and  the  condition  of  the  patient  remains  stationary,  perhaps  tor 
months,  i>erhaps  for  years;  and  he  may  be  able,  with  proper 
precautions,  to  prolong  existence  in  fair  comfort,  and  even  to 
pursue  light  avocations,  for  very  considerable  periods  of  time. 
Cases  ]irotracted  to  five  or  six  years  are  not  uncommon,  an*!  a 
few  itistances  are  reeoi-ded  in  wliicli  the  patient  has  siirviveii  for 
teu,  fifteen,  or  oveu  twenty  years.'    The  tenure  of  life  under 

^  Somv  yt*n  ttc  I  wur  «>i)*iillri]  by  m  mimical  hihii  wbo  wm  luiTiiring  IWm 
fitrststr'nt  Hlhnmtnurin.  He  him^.^'ir, 'Hhd  unolhir  pnntilion^r,  whij  wm  wall 
mcxtusIoiiikI  to  iiicli  ini]tiin*«,  hiwl  fnil<^,  nftor  rBpMte>l  •xnminntionn,  Ui  (l««:t  a 
iiiiffle  ciut  in  tlK  urine.  Thv  om-vtRiPn  of  urine  toot  M  mn  vnm  Ml  miJp  for  iwolTe 
bi>uni  In  tn  nppnipriAtO  iiriix!  cIm*.  Attli^onil  nrth«L  pcrinai  I  cuiild  nirt, niter 
liinn  ■fBR'hitii;,  (ii«covpr  n  >inelo  «ml,  Nwnt  dny,  however,  the  urine  deposited  Wi 
ftbuiidiint  :>if^itiivnt  of  vurjr  iiiiniiLi^  uric  »ciA  cryttMlt.  On  ognin  ivaKbInc  fi»r 
e.ai\»  I  rnnntl  Mvi-ntl  without  diffioilt}— -tlii!  proci  pita  lion  of  the  uric  ndd  hnd 
cmrrii^  th«m  down, 

'  The  protrncted  RiirvivDrahip  nf  mne  cmme  of  ohronio  llrighl's  dii<a«»  i"  very 
maarknitit—in  ■•■mo  rarv  eu*r»  the  ditetue  do«»  nnt  provo  fklsl  at  nil,  i'okiibly 
in  ihnn  cum  only  unc  kidney  ic  affected— ila  fellow  reinttnine  Miund.  Thai 
nich  ■  pouihiUly  PxiMs  miiy  be  inf«rr«d  not  only  from  Uic  ^re»t  diffitrencfi  In  the 
arnount  of  di(p«ii«  f«in^tim«i  found  iii  the  two  kidonyi  after  death,  but  tnori 
MirlKioly  from  such  a  cose  ks  tliil  of  Dr.  Moson,  In  wbkb  one  k[<faicy  wu  tn  fti) 
ftdvanci>d  sUf;e  of  degeneration,  while  it«  f«llow  *rai  normkl.  Pain,  Soc.  Trant., 
V.  xlx.  p.  »*. 
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tbe«e  circumstances  is  exceedio^Ij  precarious,  aad  an  iniprudeut 

indulgence  or  exposure  may  bring  life,  in  a  few  hours  or  days^ 
to  the  verge  of  ticst ruction ;  the  putient  walks,  as  it  were,  on  a 
slumbering  volcano,  whicli  may  at  any  moment  awaketi  ita  tires 
Willi  a  fatal  c-xplosion. 

But  KJtliougb  tbe  linal  prognosis  iu  chronic  and  confirmed 
oaeee  is  ibui^  urtfuvorable.  the  ininiediatepi-ospectH  of  tbe  patient 
may  be  fair,  and  there  is  still  hope  that  by  judicious  manage- 
ment amelioration  of  the  more  diatressing  symptome  may  be 
brought  about,  except  in  the  ultitnate  stages  of  the  diseiiac.  the 
dvspeptic  symptoms,  the  irregularities  of  tbe  bowela,  the  drop- 
sical accnmulatioiis,  and  the  bronchial  catarrh,  may  be  combated 
with  good  probability  of  succcrs.  The  following  exam[de  i»  n 
striking  illustration  liow  near  an  apparent  care  the  subsidence 
of  the  symptoms  may  proceed,  even  from  an  apparently  desper- 
ate extremity. 

Mr.  B..  a  designer,  nf  sober  habits.  let.  3^,  consulted  me.  May  it,  18ft2. 
He  was  suffering  fnmi  grent  and  general  ana^uroA  with  ascitce.  The 
urint  was  .scanty  and  intcnselv  idhumiuous.  Thore  was  an  ahundaot 
deposit  of  tube-casts  and  renaf  epilhelium.  These  atriicturea  exhibit4>d 
the  appearances  of  advanced  fatty  degeneration. 

Tbe  patient  suited  that  the  dropsical  symptoms  had  existed  a  twelve- 
month, and  had  come  on  gradually — firet  in  the  fcet,  then  in  the  face — 
without  known  cause. 

A  fortnight  atler.  I  was  requested  to  we  Mr.  B.  at  bis  own  house.  He 
was  then  contiued  to  bed  ;  the  swelliugs  had  considerably  iucreased ;  the 
legs  were  louse,  and  incapable  of  being  moved  from  excessive  oidemB: 
the  peritoneal  eftUsion  was  verj'  great.  There  was  severe  dyspnoea 
(orlhopniea}  and  frequent  vomiting.    The  uriue  was  ahnoet  suppressed. 

Taking  iutu  consideration  itic  state  of  ilie  uriue.  the  ebaracter  of  tbe 
ilepofiit,  and  tlic  time  the  dlwase  had  already  existed,  logellicr  with  the 
threatenuig  gravity  of  the  general  tymptoms,  it  seemud  nurdly  puasihle 
that  the  jutieiit  could  rally  to  auytliing  tike  seeming  heatlh ;  and  yet 
tbii)  t4Krk  place,  ('.impound  jalup  powders  were  administered  freely, 
and  blank pt-l>atba  applieil  daily.  f'apiouH  waterv  motions  were  pro- 
duced; the  legs  bunt,  and  an  immense  quantity  of'^  fluid  Hraine<l  away. 
Improvement  went  mi  steadily  in  the  conme  of  the  enauing  month ;  in 
.September  the  <Irii[«y  and  iwcites  hsd  nearly  diaappenreil.  A  speci- 
men of  urine  (of  which  the  flow  was  copious  i  was  sent  to  me  at  this 
time  for  examination.  It  was  only  slightly  albuminous,  and  after  a 
diligent  senrcli  I  failed  to  detect  any  casts. 

1  did  not  see  the  patient  after  this ;  hut  ^tr.  Brigg?.  with  whom  I  saw 
the  case,  informs  me  that  shortly  after,  the  patient  went  to  Watc^.  where 
he  continutd  f>  improve  :  the  oedema  disappeared  almost  entirely  :  the 
appetite  returned  ;  and  the  strength  was  so  far  restored  that  he  wu  able 
to  walk  fifteen  milen  io  a  day. 

On  his  reiuru  to  town,  however,  the  dropsical  syroptoms  reappeared 
and  increased  :  and  a  cough  set  in,  accompuiied  witli  purulent  expecto- 
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rRlioQ.     Tbe  pulmooar)*  symptoms  gradually  advanced,  and  he  died  in 
Svpteiuber,  Wii'A,  abuut  t>ijKlit«eD  cuoiitbH  after  I  lind  tint  seen  liim. 

The  favorable  and  unfavorable  signs  in  Brigbt's  difleasc  hove 
reluUOD  to  llx;  state  of  the  skin,  the  duration  of  the  disease,  lb« 
degree  of  deviation  of  tbe  urine  from  its  natural  quantity'  and 
composition,  and  the  existence  of  complications. 

Tbe  si^na  which  indicate  tiiat  an  unfarorablo  termination  is 
not  far  distant  uro:  obstinate  dryness  of  the  akin,  the  uriucf 
wliich  had  previously  been  abundant,  becoming  steadily  scantier 
witliout  prapurtionate  tncreaae  in  tlie  B|>ecttic  gravity,  evidence 
that  the  aisea<te  baft  existed  some  years,  repeated  recurrence  of 
uriemic  phenomena,  excessive  serous  eliuaiuu.  exceHttive  cardiac 
hypertrophy,  a  persistently  feverish  state.  Speedy  death  is 
indicated  by  the  breaking  forth  of  pneumonia  or  pericardttie,  by 
suppression  of  urine  or  iincontrollabie  vomiting  and  dinrrlxpa. 
Tlic  absenec  of  these  signs  may  be  construed  in  a  favorable 
sense,  as  indicating  a  stationary  state,  and  the  probability  that 
tbe  final  issue  may  be  yet  far  distant. 

An  excessive  proportion  of  albumen  in  tbe  urine,  although  a 
proof  of  the  activity  of  the  morbid  process,  and  therefore  a  sign 
of  evil  iiugury,  ia  not  necessarily  jiropht-tic  of  impending  deatlh 
In  a  case  which  I  saw  with  Mr.  f^tephene,  the  urine,  which  was 
examined  almost  daily,  became  constantl}'  solid  on  boiling,  for 
a  period  of  more  than  two  months.  During  this  period  the 
patient's  condition  was  stationary :  he  was  then  seized  with 
pneumonia,  of  which  he  speedily  perished. 


TRBATMENT. 

In  tbe  management  of  cases  of  confirmed  Bright's  disease, 
three  objects  are  to  be  cspocialty  aimed  at,  namely:  (a)  to 
hinder  the  further  extension  of  the  structural  chunecs  in  the 
kidneys;  (h)  to  prevent  the  occurrence  of  uriuniic  and  intbiiu* 
matory  accidents:  and  (r>  to  palliate  or  remove  certain  threat- 
ening or  burdensome  symptoms — anaemia,  dropsy,  dyspeptic  and 
uremic  phenomena,  etc. 

To  fulfil  the  first  indication,  the  conditions  under  which  the 
complaint  originated  must  be  carefully  traced  out,  and  the 
pnticnt  removed  as  completely  as  possible  from  thoir  furtlier 
mfiucncc.  In  some  instances  this  is  practicable;  aa  when  the 
disease  follows  intemperance  or  long-continued  exposure  to  wet 
and  cold.  In  protracted  suppurations,  necrosis,  caries,  joint 
disease  stricture  of  tbe  urethra,  and  old  vesical  inflammation, 
tbe  possibility  of  the  development  of  renal  dec;eneration  should 
be  kept  in  view  by  the  surgeon,  and  should  have  weight  in 
considering  the  propriety  ol  operation.     In  all  such  otlcctions 
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the  condition  of  the  urine  ehouUl  be  narrowly  watched :  and 
the  first  appearance  of  ull)um<:fu  t«  a  u'arnit)<;  that  the  oppor- 
tunity for  operative  procetlnres  is  slippinj;  away,  never  to  return. 

There  ia  no  evidence  tliat  lotal  counter-irritants  of  the  severer 
ctat^« — issues,  setons,  moxos,  etc. — applied  over  the  kidDeye, 
exert  any  good  effect;  and  the  ulcerations  they  sometimes  Ic«ve 
are  apt  to  prove  intractable.  Mtititard  poufticee,  tincture  of 
imliiie,  or-  dry  cuppine  may  I>l>  applied  when  the  loiui^  are  the 
seat  of  aching  pain;  hut  their  influence  on  the  renal  lesion  is 
probably  ml.  ulistcrs  are  inadmissible  on  account  of  their 
spccitic  irritating  effects  on  the  urinary  system. 

The  patient  should  be  habitually  clothed  in  flannel,  both 
limbs  and  trunk  ;  and  the  activity  of  the  skin  should  be  further 
encouraged  by  mrnlenire  walking  or  carriage  exercise,  and  the 
occiisiotial  use  of  warm  baths  and  frictions  of  tlie  surface.  The 
bowels  should  be  opened  at  least  once  duttv,  and  the  diet  should 
be  light  and  nutritious.  Milk  agrees  well  with  the  majority  of 
this  class  of  patients,  and  may  be  freely  partaken  of.'  Two  or 
three  glass  of  claret  or  hock  dail)*,  or  a  glass  of  sound  beer,  are 
permineible  :  but  the  stronger  wines  and  all  spirits  agree,  as  a 
rule,  badly,  and  shniihl  not  be  allowed  unless  special  circum- 
stances imperatively  call  for  their  administration. 

Medicinal  agents  of  roboraut  character  should  be  exhibited 
from  time  to  tmie^but  especially  preparations  of  iron.  I  hare 
been  in  the  habit,  when  the  secondary  symptoms  or  complica- 
tions do  not  call  for  special  treatment,  of  contenting  myself  with 
{pviiig  16  or  25  drops  of  the  nuiriated  tincture  of  iron  in  a  wine- 
glans  of  water  night  and  morning — eoinbined,  in  casea  of  stru- 
mous atfinitiett,  with  coddiver  oil.  If  the  tincture  produces 
headache  or  disturbs  digestiou,  some  other  chalybeate  must  be 
arib«tittited — the  citrate  of  iron,  citrate  of  iron  and  fjuinine,  the 
syrups  of  the  plmsphatc  or  the  iodide  of  iron,  the  safcharatwl 
carbonate  or  the  ferruni  redactuni.  One  or  other  of  these  prep- 
arations can  generally  be  inadc  to  agree.  It  is  important  to 
get  patients  with  chronic  Bright's  disease  to  take  iron,  for  sata- 
ration  of  the  system  with  iron  is  the  heat  safeguard  against  the 
profound  anieniia  which  is  a  fertile  source  of  danger  and  distreMi 
to  tlie  Rulferers  from  chronic  renal  degeneration. 

Are  there  any  niedii-iiml  suhstanc^'**  capable  of  exercteing 
control  over  the  quantity  of  the  albumen  lost  by  the  urine? 
Exact  oliBervationa  do  not  give  an  Hitirnialive  answer  to  this 
question,  though  a  certain  reputation  has  been  gained  by  the 
uiincral    acids  (especially   nitric  acid),   todide    of    potassium, 

'  Dn.  fipsrki  and  Brum  hare  tniidc  aonw  vnr  unAil  oliMrvsUoiu  on  Iho  Iti- 
flu«noa  of  diet  in  «  ciup  or  Bri^lil'*  dtwioc  Tncv  r<>und  thai  an  abioliile  milk 
diel,  or  an  nbsQliile  non*nitr<tK<}n<>iii)  diet,  effect*^  n  cvdiiction  In  the  •mount  of 
slbDmen  i>i()ratwl.     (M«d  -Cklr.  Tnna.,  1870,  p.  2U.) 
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ihiTi,  aiiil  gallic  ac'ul.  Dr.  Parkoft  exhibited  lar^o  doses  of 
taiHiiu  and  gallic  acid  wilhout  pn>ducitig  uitv  diminution  of 
fllbiimeti.  I  havc^  in  u  number  of  cases  used  gallic  a^id  for  a 
period  of  inauy  weeks,  but  could  not  convince  myself  in  a  single 
instanue  that  it  had  any  favorable  influence  on  the  excretion  of 
albumen,  and  in  some  instances  it  occasioned  serious  gastric 
4lislurbunce.  Oppolzcr  has  recommended  alum,  and  the  trials 
of  Heller  support  tliis  rccomniondation. 

Knowing  as  we  do  tbat  pennons  with  albuminuria  and  degen- 
erated kidneys  may  preserve  passable  health  t'oryeiir*,  so  long 
as  digestion  is  good,  the  blood  not  too  impoverished,  and  the 
<;omplication8  kept  away,  the  practitioner  is  not  justified  in 
interfering  too  actively  when  this  stationary  condition  is  main* 
tained  ;  he  should  contiue  himself  to  the  enforcement  of  sound 
hygienic  rules  and  preventive  measures.  The  patient  should 
be  made  clearly  to  understand  that  he  is  to  treat  himself  as  a 
valetudinarian ;  and  that  in  his  clothing,  liis  eating,  drinking, 
exereime.  and  general  nio<Je  of  life,  he  must  go  by  rule^  as  the 
sole  condition  of  not  running  the  nioi4t  fatal  risks. 

The  umst  efiective  means  of  combating  the  dropsiml  eff'iisioTia 
are  hydragogue  cathartics  auJ  warm  batba.  For  general  use 
there  is  no  hydragogue  superior  to  the  compound  jaiap  powder 
witii  an  additional  ^luantity  of  the  bitartralc.  It  acts  quickly, 
and  procures  two  or  three  copious  watery  stools.  The  objection 
to  its  use  is  the  nausea  and  sickness  which  it  too  often  occa- 
sions. To  diminish  this  inconvenience  as  moch  us  possible,  an 
active  dose  (for  an  adult  ^iij  of  Iho  bitartrate.  iind  1.0  or  20 
groins  of  jalap  corrected  with  a  little  ginger)  should  be  admin- 
istei'ed  early  in  the  morning  twice  or  thrice  a  week.  The  opera- 
tion of  the  medicine  passes  over  in  a  few  hours;  and  the  patient 
has  leisure  to  recruit  biniitclt'  in  the  intervals  between  the  doaea. 
This  proceeding  is  less  baraitfiing  than  to  keep  up  a  continued 
purgation  of  less  activilv. 

Cbristison  speaks  in  fiigh  terms  of  gamboge,  which  he  em- 
ployed in  doses  of  ft  grains,  sometimes  7,  and  very  rarely  9 
f"aiua,  every  second  da}*,  or  in  urgent  circnmstances  everv  day. 
o  prevent  grij)ing  he  had  it  iinely  pulverized  with  half  a 
drachm  of  the  bitariniie  of  potash.  Colocynth.  scanimimy,  and 
claterium  have  also  been  employed  on  divers  hands.  When 
the  serous  accumulation  is  very  threatening,  and  immediate 
efieets  are  demanded,  no  remedy  is  superior  to  elateriiim.  It 
may  be  given  in  do»ea  of  one-sixth  or  one-fourth  of  a  "grain 
every  three  or  four  hours,  until  three  evacuations  have  l>ecn 
obtained.  In  the  employment  of  purgatives,  it  must  not  be 
overlooked  tbat  exhausting  diarrlio>a  sometimes  occurs  spon- 
taneously in  the  later  periods  of  the  dtscane,  and  that  the  use  of 
drastics  has  been  known  to  originate  this  untoward  symptom. 
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It  \i  iiecewary,  therefore,  to  %vatcb  the  action  of  tbe&e  evacuauts. 
atid  to  desitit  t'rorii  their  use  imniciliBlcly  if  the  (1iarrh<T>a  flhowa 
signs  of  proving  intractable. 

Wami  baihH  are  uti questionably  the  most  effective  of  dia- 
phoretic*; they  not  only  promote  cutaneous  transpiration,  but 
oflen  increase  the  secretion  of  urine  at  the  same  time.  Thejr 
may  be  applied  in  all  their  varied  nioditications — warm  water, 
hot  air,  steam,  or  the  blaoket-halh.  When  one  modification 
fails  iiiiother  may  aucceed.  I>r.  IJeherrueister  describes  ob 
highlv  elective,  a  method  of  nitplyitiET  the  warm  water  bath,  by 
which  the  temperature  is  gradually  raised  after  the  bather  is 
iinniertned.  AVhen  the  |ial.ieut  first  enters  the  bath  the  tam- 
peraturc  is  ^H° ;  it  is  then  gradually  raised  by  the  admission  of 
warm  water  to  lOS'*;  after  remaining  in  the  bath  about  thirty- 
five  minutes,  the  patient  is  packed  in  hot  blankets.' 

Unpleasant  conscquencee — bc-adaehe.  suflusion  of  the  face. 
unwonted  heat  of  skin — occasionally  follow  the  use  of  warm 
baths,  and  may  even  necessitate  their  abandonment.  Generally 
thuHe  inconveniences  diminish  as  the  remedy  is  repeated ;  and 
after  a  few  trials  patients  with  chronic  renal  di><ease  nearly 
always  take  their  baths  with  pleasuri^  as  well  aa  with  advantage. 

or  pharmaceutical  diaphoretics,  Dover's  powder,  James's 
powder,  and  liq.  amtaon.  acetatis  have  been  chiefly  used  :  their 
eflect  is  very  uncertain. 

Diuretics  are  of  much  inferior  value  to  niirgatives;  but  whei> 
there  exists  a  tendency  ttp  spontaneous  uiarrhtea  or  to  severe 
gaatriL'  dei*aii^ementri,  we  are  coti>«irained  to  abandon  the  latter 
for  the  former.  My  experience  of  dinretics  has  not  given  nie  a 
high  opinion  of  their  eflicacy.  The  testimony  of  authors  ott 
their  utility  is  conflictine.  In  judging  of  their  effects,  some 
observers  have  not  sufiicieutly  considered  that  a  spontaneous 
diuresis  is  the  normal  tputgoing  of  aeule  renal  droptty  tending 
to  recovery :  and  that  in  patients  with  contraciiiig  kidneys  pro- 
fuKV  dinruFiis  is  an  ordinary  feature  of  the  <]uie6cent  ^late  in  the 
middle  fK>rinds  of  the  disorder,  so  that  when  the  urine  becomes 
scanty  and  the  dropsical  ettusions  increase  duringan  intercurrent 
febrile  exacerbation,  the  rce&tablishmcnt  of  the  diuresis  nod  the 
diminution  of  the  anasarca  on  regaining  the  quiescent  condition, 
muBC  uot  be  too  hastily  attributed  to  the  diuretic  which  chanced 
to  be  employed  pending  the  pyrcxial  attack. 

Diuretics  of  the  moft  opposite  classes  have  been  recommended 
bv  different  writers.  Hrigbt,  who  had  but  slight  confidence  in 
diuretics,  was  in  the  habtt  of  ]>re8cribing  tiva  ur^i  and  pyrola 
umbcllata.  Chrislison  relied  on  digitalis  combined  with  cream 
of  tartar.     Kayer    perceived    little   advantage    in   digitalis   or 

■Pmfl;.  Ttertoljkhnrhr.  ISAI. 
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aquilla,  and  he  fouDd  that  tbcy  almost  alwavs,  at  leii^i,  de- 
ratif^d  the  stoma<jh.  HorBcradish  tea,*  according  to  his  cxperU 
enoe,  oit'ered  of  all  diuretics  the  best  chance  oftnuccuHs.  Spruce 
beer  is  a  much  more  aifrfceable  beverage,  and  its  diuretic  action 
iBprobably  not  joierlor.  Mi,-  late  colleague,  Dr.  Kason  Wilkinson, 
has  repeatedly  obiaiued  good  results  iroru  its  uae;  and  on  his 
recommendation  I  have  tried  it  tnyeell'  iu  a  number  of  casee. 
with  fftvorablc  ctt'ects;  it  agrees  well  with  the  stomach,  and 
<|uenehefl  the  tliirst  which  not  unt'requcntlv  torracrita  patients 
with  Briglit's  disease,  more  ctlectually  tliauaiiv  beverage  I  know. 

Tincture  of  cauiliarides  was  enijiUiyed  by  Ih.  WvUa  in  seven 
aieee,  in  doRea  of  30,  ftO,  or  even  (JO  drops  per  day,  with  good 
ofibct  in  tivu.  Bayer  also  repoils  well  ol  it  in  some  cases  ;  but 
he  adds,  not  without  reason,  **  it  is  an  uncertain  remedy,  which 
migbt  bo  daugefous  in  inexperienced  hands." 

r  have  tried  in  my  own  practice  dandelion,  hruom-tope,  and 
belladonna  with  unsatisfactory  results. 

When  other  means  of  evacuating  the  dro^ttieul  ettusious  fail, 
and  the  tension  of  the  integuments  threatens  erythema  and 
gangrene,  there  is  yet  a  resource  in  acupuncture  or  incision  of 
tlio  legs.  This  rapid  and  ea«y  iiietliod  has  tlie  disadvantage 
that,  unless  stringent  precautions  are  tMkeii,  the  punctures  are 
liable  to  become  the  tocus  of  erysipelatous  inllfiinmalion,  which 
mar  spread)  and  passinto  sphacelus,  with  disaatrotisconHcquences. 
This  niishai)  ia  quite  as  likely  to  follow  needle  punctures  as  in- 
cisions, and  after  trial  of  bulh  plans,  1  prefer  the  latter.  One 
or  two  cuts  with  a  lancet  should  l>e  made  lengthwise  in  the  calf- 
of  tljo  leg,  or  one  of  tbeui  may  be  placed  on  the  dorsum  of  the 
foot.  The  incision  should  be  three-quarters  of  an  inch  long, 
aod  penetrate  fairly  into  the  subcutaneous  tissue.  To  prevent 
erysipelas  the  following  directions  should  be  carried  out;  tho 
incised  member  should  be  wrapped  in  hot,  moist  flannels  ;  these 
should  be  changed  frequently — at  first  every  two  or  tbree  hours. 
At  every  change,  the  legs,  and  eBpeeially  the  iricitH-il  parts,  should 
be  tlioroughly  <*pongcd  with  warm  water,  and  the  flantieis  which 
are  soaked  with  the  diHcharge  should  be  completely  cleansed 
before  they  are  reapplied.  Traube  recommends  that  the  in- 
cisions be  frequently  washed  with  chlorine  water.  Under  such 
precautions  this  treattnent  may  be  carried  out  with  safety — 
always  with  great  relief  at  the  time,  and  sometimes  with  pro- 
longed advatitago, 

Dr.  Souihey"  has  introduced,  in  tlie  form  of  his  capillary 

*  UBlf  «n  ounce  fit  th<-  root  inlVued  in  Ivm  pinU  (tf*  wnur  wnt  the  doM  with  which 
Kuj-M  uMialty  U-^im ;  tlii*  WM  (t'ldu'H.v  irmn-BRnl  tu  •■ub  at  ono  iind  a  balf 
oxiicrt.  Tlie  driwl  r»i>t  iiiHkca  ■  km  iwckI  int'iiMcn  Hum  the  fwah  root,  of  wbicti  h 
emkllcriiiiiintit;  miuit  bv  iimkI  (M«d.  il.  Koin*.  ii.  p.  lUt). 

'  L«n«ci,  167",  I.  [■.  54^- 
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dratnage-tubce,  n  most  coiivenieut  apparatus  for  removing  the 
watery  accumulations  iu  the  limbs.  These  tubefl  aroid  to  a 
great  extent  the  danger  of  erysipelas. 

In  those  cases  which  are  characterized  by  a  copious  flow  of 
urine  (contracting  kidney),  dropsical  eifueiDna,  if^  present  at  all, 
are  usually  slight  uiid  partial;  and  their  existence  depends 
chiefly  on  the  watery  state  of  the  blood,  and  the  lowered  tonicitv 
of  the  bhwdveesels.  In  these  cuhcs,  diuretic  and  cathartic 
remedies  availUttIc  to  diminish  the<edenia;  better  results  are 
obtained  by  ferruginous  preparations,  tonics,  and  mineral  acids. 
If  the  patient's  general  health  can  by  these  means  be  ett'ectu- 
ftlly  improved,  the  serous  crthsions  will  not  <lclay  their  disappear- 
ance. It  is  in  cases  of  this  class  likewise  that  change  of  air,  or 
even  a  sca-x-oyage,  may  be  recommended,  provided  always  that 
the  disease  he  not  too  far  advanced. 

The  treatment  of  bronchial  catarrh  and  secondary  injiammatioris 
requires  to  be  undertaken  with  a  remembrance  of  the  primary 
niiscliicf.  Meix-ury  and  bloodletting  are  inadmissible — tlie 
former  (unless  in  the  most  guarded  way)  on  account  of  the 
peculiar  susceptibility  of  the  system  in  Bnght's  disease  to  mer* 
curiul  preparations,  the  latter  ou  uecount  of  the  deep  uudemiin- 
ing  of  the  strength  which  has  already  taken  place.  Internal 
antiphlogistics — aconite,  digitalis,  and  autimony — may  be  freely 
used;  also  externa!  applications— chloroform  epitnemB,  hot 
poultices,  dry  cupping,  etc. 

The  dyspeptic  symptoms  are  readily  contivlled  in  the  early 
■  periods  by  a  carefiil  revision  of  the  diet,  and  the  use  of  vege- 
table bitters,  prussic  acid,  and  antacids.'  When  obstinate 
vomiting  of  uricmic  origin  sets  in,  it  is  very  difficult  to  subdue; 
creasote.  morphia,  and  ice  (termilted  to  melt  in  the  moulli,  are 
the  most  efieclive  remedies.  Biarrhcea  of  similar  origin  must  1)0 
combated  by  acetate  of  lead,  opium,  and  sulphuric  acid. 

When  urtxtnic  symptoms  show  themselves,  renewed  e6brta 
shouUI  be  made  to  increase  the  flow  of  urine,  and  to  awaken  the 
vicarious  activity  of  the  skin  and  intestines  by  the  measures 
already  dcscribccl.  If  coma  and  convulsions  have  actually  seized 
the  patient,  further  energetic  action  is  demanded.  I-'rerichs, 
consistently  with  his  view  that  carbonate  of  ammonia  is  the 
actual  poison  in  these  cases,  recommends  a  treatment  designed 
to  nentralixe  the  free  ammonia,  and  reduce  it  to  a  state  of  innoc- 
uous combination.  He  directs  chlorine  (whicli  may  be  inhaled 
in  the  gaseous  state  or  taken  dissolved  in  watery  and  the  vege- 
table  acids  to  be  taken  internalty,  the  body  to  be  sponged  with 
vinegar,  and  vinegar  to  be  used  in  injections. 

'  Dr.  Lauder  Brunton  hit*  found  iirH'niir  of  gnst  Hrvic«  invutiof  Briglil'idU- 

fisac,  where  drutx^ptic  symptoms  »n>  pMmlnenl. 
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During  the  convulaive  paroxysm,  chloroform  inhalation  ii  the 
moHt  pr»iiipt  and  rvmiy  means  of  controlling  ibespaHme.  When 
the  urffiiDtc  paroxysm  begins  with  ilrowBiiiess  am]  gradually 
paases  od  to  ineonsibilitv,  or  wiicn  convulsions  occur  only  a« 
nrcaks  in  a  contiiiuouslv  comutosc  condition,  chloroform  nfJbrda 
no  pro9[^>ect  of  relief.  Chloral,  especially  if  adniiniMttreU  l>y  the 
roetmn,  is  of  groat  service  in  cnntrolling  the  convulaJoiiH. 

At  the  time  when  Bright,  Chrititison,  and  Rayer  published  on 
this  subject,  everything  in  the  shape  of  an  apoplectic  or  cou- 
vuleive  sei/.nre  wuk  the  i^ignnl  for  ininiediali^  anti  cupiuuH  vene- 
section; it  in  not  svirpri-sing,  therefore,  to  find  in  the  cases  they 
recount  that  free  and  repealed  bleediugs  are  almost  invariably 
chronicled  in  the  next  sentence  to  tliai  announcing  the  advent 
of  the  urfemic  paroxysm.  I>r.  Hichardson  has  recently  advo- 
cated the  game  plan.  The  immediate  ctlcct  ie,  unquestionably, 
in  a  large  number  of  caaca,  to  relieve  the  inaensibilitj-:  con- 
aciousaeaa  sometimes  returns  m  the  blood  flows.  But  the  indie>- 
criminate  use  of  thin  powerful  remedy  is  the  surest  waj  to  bring 
it  into  ultimate  di.srepnte.  A  distinction  should  be  drawn 
according  aa  the  renal  disorder  is  acute  or  chronic  and  according 
to  the  Btrcngtb  and  general  condition  of  the  patient.  It  must 
be  borne  in  mind  that  an  impoverished  and  watery  state  of  the 
bjood  is  an  effective  factor  in  the  gcnorution  of  ura^niic  pheno- 
mena, and  that  a  bloodletting,  though  it  may  relieve  a  preeent 
attack,  increases  the  predispobittun  to  future  attacks.  In  the 
urtemic  coma  of  acute  Brigbt's  disease,  and  in  certain  classes  of 
puerperal  eclampsia,  the  blood  is  as  yet  not  materially  impover- 
ished, and  the  type  of  renal  mischief  is  one  that  gives  full  hope 
of  eventual  recovery,  while  the  attack  itself  is  of  extreme 
danger.  In  those,  venesection — free,  and  even  ro|>eated — is 
decidedly  and  urgently  demanded.  But  the  matter  stands  other- 
wise when  the  renal  mischief  is  chronic  and  incurable.  The 
attacks  tliemselves  are  not  so  immineulty  dangerous  as  when 
occurring  in  the  acute  form  of  the  diseane.  patients  fre<iitently 
survive  repealed  uriemic  paroxysms  without  the  aid  of  venesec- 
tion;.  the  blood  is  coiutnordy  thin  and  poor;  and,  lastly,  there 
is  not  any  prospect  of  ultimate  recovery.  Under  these  circum- 
stances loss  of  nloml  is  more  likely  to  shorten  than  to  lengthen 
life.  Further,  as  ('hristtsou  remarks  (speaking  of  ndvunced 
renal  niiscbtet'),  when  the  torpor  becomes  considerable  the  re- 
moval of  blood  seenin  of  little  or  no  use.  In  some  of  the  cases 
reported  by  Bright,  death  occurred  from  coma  on  the  very  day 
of  free  und  repealed  venesection.  I  can  only  conceive  of  two 
contingencies  in  which  withdrawal  of  blood,  in  quantity,  is 
Justifiame  in  chronic  renal  disease;  one  is,  when  coma  comes  on 
rapidly  in  a  per34in  whose  constitution  is  not,  aa  yet,  seriously 
deteriorated,  and   whose   prospects    of  life    (abstracting    the 
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ureemia)  may  extend  to  many  months  or  some  years;  the  other 
is,  when  there  is  a  neuessity  for  temporary  restoration  of  the 
faculties  paramount  to  the  general  chance  of  prolonging  life. 

When  the  comatose  symptoms  come  on  gradually,  the  meas- 
ures before  enumerated  should  in  every  ease  take  precedence  of 
bloodletting. 

Of  late  years,  a  therapeutic  agent,  most  valuable  in  cases  of 
urtemia,  has  been  introduced,  in  the  form  of  pilocarpin,  the 
alkaloid  of  jaborandi.  When  a  dose  of  the  hj'drochlorate  of 
pilocarpin  (|  to  ^  grain)  is  injected  under  the  skin,  profuse 
sweating  follows  in  a  very  short  time,  much  to  the  relief  of  the 
urtemic  symptoms.  The  drug  is  also  of  use  in  dropsical  states. 
It  is  prone,  however,  to  cause  symptoms  of  collapse,  which  must 
be  guarded  against  by  the  use  of  stimulants. 


CHAPTER  V. 


SUPPliRATION  IN  THE  KIDNKY-REN.^  EMBOLISM. 

Pdrulbkt  formations  in  the  subatance  of  the  kidiiev  arise 
under  three  coiiditioiiH,  nanielv:  (1)  plilcgnioimiii  intftinmrn- 
tiftns  ending  in  oiiTitms»rribed  uIkk-osm;  ['1\  multiple  nhscortses 
IVoiii  {lurulftit  iiitucLi<tii ;  and  (3)  occHi^iuiittlly  from  embulimii 
ajiiirt  troiu  pjiemiii.' 

It  18  tieceasar;,-  to  distinguish  between  nliiscees  situatod  in  the 
Bubstancc  of  the  kidney,  and  purulent  distention  of  tJie  pelvis  and 
infundibula,  with  ultimate  sacculation  of  the  or^iin  (pyonephro- 
ais).  Theue  tvvocoiiditiuna  were  ooiifouudod  under  tliu  cominou 
mime  of  "abscess  of  the  kidney,"  nntil  Rayor  pointed  out  ihe 
distinction  between  thvm. 

1.  PuLS)iMOMou>  Abscess  is  nearly  always  uontined  to  one  kid- 
ney. It  may  be  duo  to  external  violence  (blows  or  fialls  on  the 
loine),  or  to  iiiBammalion  and  euppuraliou  round  a  calculus  or 
L-alcidi  lodged  in  the  sulmtance  of  the  gland,  or  it  may  arise  as 
n  «e(ju«nL't  to  Buppuration  of  the  lower  urinary  passages.  In 
the  lasl-mentioucd  cases  the  abscess  inny  be  due  to  extension  of 
the  inflammation  by  continuity  of  tissue  along  the  straight  ducts 
of  liie  pyramids;  sometimes,  however,  the  primary  inflamma- 
tion is  confined  to  the  bladder  or  uretbra  and  n<)  direct  con- 
nection between  the  two  foci  of  suppuration  is  evident.  Such 
eases  are  difficult  to  explain.     Most  probably  Iho  view  pro- 

*  I>r-  Jolinoiin  dcscHlx^  nnoilier  fornt  of  "  Bunpurativ«  nophritla,"  in  which  \)U» 
it  jinidiiced  in  the  uriuiferuut  tubei  br  1niiuuiruinti"n  of  tUt  reiinl  vptllieliiiiii. 
Thu  uoiktljilon  h«  fL-und  inwoiuWil  with  llio  uwurreiice  of  "tiuruleiit  i'a*l»"  in 
ihe  uritii}.  I  hftvf  fn^qiK'ti Uv  n<rtiM^  caiiV  «f  thin  rliar*clcr,  hut  am  di*|MMG4  to 
vxpluin  tbvir  ii|.i)w<Hmn(v  ililitirviitty.  I(  i»  nol  wry  n«rv.  in  Bright'n  iIi«.-n«<',  to 
find,  in  llu-  urim-.  cells  iitUch<.-4  lu  Obnnoiu  ontu  witli  doublo  or  tripk  nuclei. 
Hilt  tlil>  ik  nil  mom  i-viilenof  of  liiii>  ihan  tho  itc'iirntiiCA  of  t>ii>  pat^  or.rpiiiwilc*  in 
t))<;  bliHid  I  which  uiT.  ntintuniiL-Hlly,  intliKtiiiKinihnbU  fruiii  pun  uur]iu>i-l««]  m  «vi- 
duncn  uf  put  in  ihe  blowd.  WlKiii  th«  rviuil  n-IU  jirollfoniu*  ntpldty,  ihey  AMUtno 
v«rv  iniirh  lli«  nppMtrance  t>(  rnai  o>>r|iiii^lpi,  Hnd  liiif^tMy  rtefl  nuclei. 

'lliB  cdsr*  ntldiictid  by  Dr.  JhIiumiii  HIT  <i>iit«>  irir^mchioivit ;  ih"  flr>i  (Cmp  28) 
vtLt  iin  I'xuinplu  >if  Bright'^  <)i*vHMt  ooinptitMti-d  with  WiU;  pywmiu  followrd  and 
nivtavlKtirab^r^nMii  wcrf  fixind  in  IhckidnfrT"  «nd  l>inr*;  ihewcondcwn'  (So.  '29) 
«K>mn  t"  hi»ro  b«wii  »n  uKamph*  "f  thi.'  motthid  white  ki(ln«y  »ri"t"lv  'iovrlopod — 
ctmiF'licwtml  with  ruliincotiii  cry »ipt;itw,  hill  olbvrwiM:  not  unuMinl  inititcciurH>.  in 
the  third  owe  dmyoy  and  nlbunnnuria  of  iiuddvi)  <>n»*>t  hnd  l'ikiip  '>n  tn  >n  intoin- 
{>erat«  nnd  |;ouiy  mm.  I>r.  J-.'hiiBon  found  purulent  cikie  in  the  urine,  but  kIW 
H  while  they  diMppearod,  nnd  th<-  puiicnt  ^ui-vivcd  nearly  a  year.  To  apjily  iho 
tvrin  ftippuralivi*  ii»p)iri1)«  t"  <.'ii»p*  Ukv  ihr  ImI  two  ii  hk«ly  to  ini>l««],  lor  tliey 
difler  nowise  dinicftlfy  twm  typical  firigbt's  dtEcote. 
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poQiided  by  Klebs,'  that  micrococci  are  tlie  agents  of  propa- 

fation,  ie  correct.  In  not  a  few  cases,  t)ie  euppuration  lu  the 
tiiney  is  raereiy  a  local  manifestation  of  a  ^nerai  pyaiiiiiic 
condition  starting  in  the  lower  urinary  fiaseages.  An  ao«ce«e 
formed  in  any  ot  these  ways  may  inrolvc  the  wliole  kidney  in 
destruction  and  convert  it  into  a  bag  of  pus. 

An  ahttcetft)  of  the  kidney  generally  opens  into  Uie  pelvis  of 
the  organ,  and  its  eontents  are  dischargod  by  the  ui-eier.  This 
is  by  lar  the  moflt  favomble  issue.  Sotnettmes  the  pus  works 
its  way  out  in  other  directioua;  it  may  penetrate  the  tunica 
propria  posteriorly,  and  be  evacuated  in  the  loins;  and  recov- 
eries have  taken  place  even  after  this  event,  though  geoerally 
Biich  eases  prove  uhimatcly  fatal.  A  renal  abecess,  more  rarely, 
bursts  into  the  colon  or  duodenum,  and  \s  discharged  by  stool ; 
or  it  penetrates  into  the  peritoneal  sac,  causing  rapid  death  ;  in 
still  rarer  caxes,  it  horf  bi:eii  known  to  push  into  ibe  cavity  of 
the  thorax  and  be  evacuated  by  conghtng. 

The  syniptoniH  of  circumscribed  abscess  of  the  kidney  are 
pain  in  ibe  affected  organ,  fever,  bietnuturia,  successive  (of^en 
regular)  rigon- ;  and,  if  the  coUectiou  be  sufficiently  large,  a 
fuMie»8  or  fluctuating  tumor  is  perceived  in  the  renal  region. 
When  the  Bbscess  bursts  into  the  infundibuln  there  is  sudden 
and  copious  discharge  of  pus  with  Ihe  urine — or.  if  it  burst  into 
the  intestines,  with  the  stools — tbilowed  by  simnttaneous  sub- 
sidence of  the  tumor.  In  the  absence  of  fulness  in  the  renal 
region,  or  of  signs  of  pointing  in  the  loius,  the  diagnosis  is 
necessarily  uncertain.  I'crinepbritic  abscess  is  soniotiiues  ac- 
oompaniud  with  ha>niaiuriu,  and  other  signs  greatly  resembling 
those  of  abscess  in  the  renal  subiitunce.^  Albuminuria  is  by  no 
means  a  necessary  symptom  of  suppuration  in  the  kidney.  It 
may  l>e  wholly  abKctii,  or  the  urine  may  contain  a  small  quantity 
of  albumen.  WIkii  abscesses  of  the  kidney  fonii  ftlowly  in  the 
course  of  suppurating  disease  of  the  lower  urinary  passages, 
tliev  are  usually  unassoeiated  with  any  special  aymptoras,  and 
their  uxisteuce  may  not  be  suspected  until  the  autopsy. 

Sometimes  the  contents  of  a  renal  alwccss,  instead'  of  being 
evacuated,  arc  gradually  inspissated;  the  Liquid  parts  of  the  pus 
ure  absorbed,  and  the  residue  is  dried  up  into  a  putty-like  mass 
containing  sbrutiken  pus  corpuscles  mixed  with  considerable 
quantities  of  phosphate  and   carbonate  of  lime.      When  an 

■  Uatidbituli  A.  (Mtli.  Analomle,  p.  GM.    The  leptic  uiatcriat  mav  p-ncU  the 
kidney  thmugli  Uie  n-iial  tiilnile*,  ur,  ■«  [>uiiilwl  out  r>.v  Ht   Mi<rcii>  EiiK.-k,  il  muy 

Cinio  (lif  lym|<hiitlc>  Min^miidinx  ttio  pelvi*  nnd  Uruif;l)t  iiiI<m  of  th«  kidney, 
lenrii  o(  l)n.<k<:liF*  in  itiv  vpithvliaJ  tum<M,  iumI  *•>  t)*ct>iiio  ili»-('(iiirini<>(l  lliU'tigtl 
tfi«  vtiolo  urgttn.  -Sm,  bUo,  ft  piper  by  I>r.  Slevt^n*.  GlH«g.  Med.  JMUtn  ,  Sept. 
1884. 

■  St»  s  cut  b;  Todd.    Clin.  LwU.  on  Vt.  Oi*-,  p.  99. 
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abscess  dries  up  in  this  nianrior  it  may  lie  permanently  latent, 
anil  ff'ivv  no  turt)i<;r  trouble.  Thv  dcHtructioti  of  unu  kidney 
in  thin  way  \&  compensated  by  enlargement  of  the  opposite 
healthy  organ,  which  i»  thus  enabled  alone  to  carry  on  the  renal 
function. 

Trbatmbkt. — When  external  riotence  has  been  so  inflicted 
that  there  is  reason  to  apprehend  suppurative  inflammation,  the 
Ioin«  should  he  freely  cupped  or  leeched  ;  alwolute  rest  ami  low 
diet  ohould  be  enjoyed  for  several  days,  and  the  bowels  kept  open 
by  uniollienC  clysters.  The  same  treatment  should  be  followed 
in  principle,  but  modified  to  suit  the  nccontpauying  circum- 
stances, ii'  abscess  is  threatened  from  renal  calculi. 

When  signs  of  pointing  in  the  loins  are  recognized,  they 
should  be  encouraged  by  warm  {Kiullices ;  and  a«  the  pua  ap- 
prnaches  the  Hurfaee  it  Bnould  he  evacuated,  in  onlcr  to  forcetal 
the  danger  of  evacuation  by  the  more  dangerous  chauneU  of 
the  peritoneum  or  thorax.  Too  ofteu  the  original  cause  of  the 
suppuration  (impacted  calculi  or  diseiuie  of  the  louver  uriuary 

fiagsages)  is  irremovable,  and  the  evacuation  of  one  abscess  is 
iable  to  be  followed  by  tlio  formation  of  others,  which  at  length 
exhaust  the  patient.' 

2.  Ml'ltjplu  or  Metastatic  Abscessbs. — Secondary  abeoemes 
aro  8<imettmea  found  in  the  kidncyti,  as  well  as  other  parts  of 
the  body,  after  death  from  pyicmiu.  Tlio  kidneys  are,  however- 
leas  frequently  the  seat  of  such  ubdcesses  than  the  lungs  and 
liver.  Ill  '2101  autopsies  perfornud  at  <St.  George's  Hospital, 
l>r.  Chamborit  found  pyiemic  abscesses  in  the  kidney  12  times; 
in  ihc  lungs,  10^  times,  and  22  times  in  the  liver,  'l^hc  impltco- 
liou  of  the  kidneys  has  been  found  in  pysemia  from  almost  every 
eau8>e — after  amjiutations,  lithotomy,  lilliolrity,  and  other  surgical 
operations,  gangrcMions  aOci^tionit,  carhnnclc,  glanders,  variola, 
chronic  suppunitions,  especially  of  the  lower  urinary  passages, 
in  four  instances  Dr.  Chambers  Ibund  the  kidneys  free  from 
abscesses  when  the  pvieruia  had  arisen  from  disease  of  the  uri- 
nary passages  tliemselvea. 
The  primary  disorder  (pyiemia)  is  of  such  overwhelming 

I  llliutnilLva  cttie*  at  nlwiMa  of  the  kiditejr  may  Im  found  [in  ■dditioa  to  th(M« 
indlMtfd  at  tb«  heiul  "f  tho  chapter)  iu  ibe  following  flourca:  Lancet,  1847, 1. 
u.  3a&;  185^.  [,  p.  S'2\  im&.  ii-  p.  »»;  1)<7H,  ti.  |>.  7:2.  Sled.  Titntu  un<l  (fac, 
1864.  i.  p.  2»;  *ni  it.  pp.  241,  84S;  1S74,  ii.  p.  flS2.  Med.  Gauttc.  vi.I.  xix.  p. 
689;  ixiv.  p.  SOU;  \x\\i.  p.  Ml;  xl*.  p.  :I&2.  Path.  Soo.  TniD^.,  \M9  1800,  p. 
Wi:  vnl  V.  pp.  17H.  ITU;  xiii.  p.  181,  Oaz.  tiebd.,  imH,  p.  40.  Dublin  Hup. 
(lac,,  lft:A,  p.  147;  and  vol.  i.  n.  t2t.  Med.-Uhir.  Bev.  (182i-IBS4).  d9w  an-lMi, 
xii.  p.  91 :  xix  pp.  ir>l),  2S4.  Med.  CommsDlariea,  «H.  p.  41.  Med.  Paou  iui<t 
Otw,.  ri.  N«.  A.  KnrTcL  d.  Sc  M»d.,  v.  64,  p.  19.  Wib..n,  LecU.  un  Uii  of  Ur. 
OrKiiiis  iK'iid.  18:^1,  pp.  S91,  28S.  Bvnnvi,  Clin.  Lwu  .  2(1  ed.,  p.  731.  I'Irich, 
ciu<d  bv  Uo«en»tAin,  loc,  cil,  p.  287.  Soutbey,  CMn.  Soo.  Trans.,  1861^,  p.  58. 
Kurrilt;  .Med.  Biid  Surg  Ilnp.  of  .Vow  OHnhs  lfW8,  p.  &2C».  Hough,  Aawr. 
Jouni.,  L870,  p-  'J80,  nlc>  Atvh.  <Ha.,  1800,  p.  848. 
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^avitv,  tliat  tlie  renal  lesiou  becomes  by  uompansori  uiiinipor- 
tant.  Ko  symptoTii*  are  knunri  whereby  tlie  existence  of  multi- 
ple abe««8i>eij  m  the  kidueys  can  be  predicated  with  certainty 
during  life.  A  strong  probability  that  hucIi  aiwcesses  exist  will 
arieo  if,  with  endent  pyfemia,  the  renal  regions  are  painful  on 
pref^tnuro  and  a  iiniisidcrablc  quantity  of  all>umon  bo  diacharged 
with  tht*  urine. 

Sometimes  the  secondary  abscesses  iu  pytemia  are  almost 
confined  to  the  kidneys,  an  m  the  following  example: 

Ou  Jaouary  9,  1H65,  I  exftmioed  the  body  of  a  idhd,  tet.  about  45, 
who  had  'Jiea  in  the  Sultbrd  W'orkhouBe,  a  day  or  two  after  his  adruis- 
sioD,  of  tome  obecure  disease.  The  bUdd«r  wai»  found  thickened  and 
contracted  ;  the  niucuUB  uiembntne  aoflened,  red  and  congested,  but  not 
ulceniced.  The  ureters  were  dilated  to  the  thlclinen  ot  a  large  quill. 
The  kidneys  were  enlarged  to  about  twice  their  natural  siie,  and  riddled 
with  hundreds  of  minute  abscesses,  the  largest  of  which  were  about  the 
size  of  a  hoarse-bean  and  the  smalteat  like  plus'  heads.  They  were  dis- 
iribuUid  through  the  substance  of  the  organs  and  on  their  surfaces, 
mtisily  aggregated  into  groups  varying  from  the  size  of  a  sixpence  to 
that  of  a  florin.  Kach  abscess  was  surrounded  wilh  a  red  inflamed 
areola.  Some  of  those  on  the  tiuriace  appear^l  thinned  away  almnet  to 
bursting,  and  in  placea,  re«priibled  a  patch  of  liur|H'lic  eruption.  Not 
one  of  theeu  abscossea  had  opened  inu>  the  iufundlbula;  ana  if  pus  hail 
made  its  way  into  tlie  ureler  frnm  the  kidney,  it  must  have  drained  along 
the  uriniferous  ducla.  On  section  it  was  seen  tliat  the  Hltle  absccMn 
displayed  a  general  tendejicy  to  range  themselvea  end  to  end,  in  linn 
following  the  direction  nf  the  ducts  of  the  pynLmids. 

There  were  about  H  ounces  of  urine  in  the  bladder ;  it  depoflit«d,  on 
ttandtng,  an  abundant  sediment  of  pus ;  it  also  contained  a  good  deal  of 
albuini'u — more  than  the  |iijs  accounted  for.  Citreful  examination  failed 
to  discover  cR^ts  of  tubes  of  any  surt. 

Both  lung»  coulnincd  a  few  scooodarv  ahscesse*;  there  was  abundant 
recent  pleurisy  on  both  side*.  The  riylit  hesrt  was  somewhat  dilated; 
otherwiae  the  organ  waa  heiillby.     The  liver  was  healthy. 

The  pyu-'niia  in  this  case  appeared  lu  have  arisen  from  chronic  oysUtia. 

The  exciting  canse  of  the  absceases  \b  probably  in  every 
instance  the  presence  of  micrococci.  Often  the  capillaries  in 
the  neighborhood  are  found  crowded  with  micrococci,  and  no 
emholiRm  can  be  discovered.  In  aorac  eases,  however,  a  small 
vesMcl  U  blocked  by  a  portion  of  clot  discliarffed  from  an  in- 
flamed vein,  and,  in  tlie  manner  to  be  presently  deacribed,  an 
infarct  is  produced  which  rapidly  goes  on  to  suppuration  :  the 
determining  cause  of  pus- formation,  even  in  this  c»ae,  is  most 
likely  the  irritation  produced  by  tlie  presence  of  microorgan- 
isms. 

3.  Rknal  Kmiiumsh. — Ft  wiu*  well  known  to  Hayer  tliot  rheu- 
matic endocarditin  was  sometimes  attended  with  the  formation 
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of  uumcrouB  depoeits  of  a  j-cllow  color  in  the  kidneys,  which 
he  considered  to  have  the  nature  of  plastic  lymph.  He  de- 
scribed and  tiguri-d  eucb  cases  under  the  designation  of 
"  nephrite  rlninmtii^nmle."''  But  it  wan  not  until  the  doctrine 
of  euiboliam  was  worked  out  bv  Kirkes,  Virchow,  and  others, 
that  the  real  nitture  uf  theae  lesions  was  understood. 

The  loo»e  fibrinous  vegetations  which  beset  the  aortic  asd 
mitral  valves  in  endocaixiitis  arc  apt  to  be  detached,  and  swept 
away  witli  the  current  of  blood  into  the  arterial  system,  and 
to  be  finally  impactod  in  some  small  artery  in  the  brain,  kid- 
neys, or  other  part.  But  it  is  not  Bolely  in  endocarditis  that 
Huch  maases  arc  ilifltodired  and  carried  away.  The  same  may 
happen  in  atheromatous  erosions  of  the  valves  aud  aorta:  or  a 
portion  of  the  librinuuH  lining  of  an  aneurism  may  be  detached 
and  whirled  away  to  the  kidneys  and  otlier  places.* 

Tlio  etlect  of  the  lodpement  of  plutfs  or  emboli  from  any  of 
these  sonrces  in  the  arteries  of  the  kidneys  varies  with  tneir 
magnitude.  Small  emboli  either  do  not  produce  any  appreciable 
symptoms,  or  they  merely  occasion  a  dnll  uneasiness  in  the 
renal  region;  and  their  existence  is  only  ascertained  by  in- 
speetion  atler  death.  But  if  one  of  the  larger  arteries  is 
plugged  up,  not  only  does  the  occurrence  produce  symptoms 
reterrible  to  the  kidueys  (sudden  acute  pain  in  the  loin  shooting 
down  the  ureter),  but  it  may,  under  favorahie  circumatancea, 
eveu  be  diagnosticated  during  life.' 

In  three  cases  uf  embolism  described  by  Kirkes  (in  which 
death  ensued  from  aofteiiing  of  the  brain,  consequent  on  ob- 
struction of  one  of  the  main  cerebral  arteries,  by  a  fibrinous 
E lug  derived  from  warty  vegetations  on  the  valves  of  the  left 
eart),  the  kidneys  wore  the  seat  of  numerous  masses  of  yellow 
deposit  surrounded  by  red  areolie.  An  it^ectiou  thrown  into 
the  renal  artery  did  not  penetrate  in  the  least  degree  into  these 
yellow  patches.  The  further  researches  of  VircLow  and  Beck- 
inanti  have  added  some  {Mirticulurs  to  tlie  description  of  Kirkea. 
The  yellow  spots  are  situated  almost  exclusively  in  the  cortical 
Ruhfifance;  they  are  frequently  wedge-shaped,  with  their  bases 
bulging  underneath  the  tunica  propria,  and  their  apices  pointing 
toward  the  iufundibula.  Thev  vary  in  size  from  a  hemp-seed 
to  a  Iwizel-niit.  At  firftt  tliey  look  like  red  hemorrhagic 
patches;  in  the  centre  of  each  tl 


soon  appear 
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I  lUfOT,  loc.  cit-,  t.  ii.  p.  78-     AiIm,  pi.  v. 

■  Ste  tbo  bittorj  of  »  »sb  of  aortk-ttnouriBiD,  bj  MurvktooB  ud  Moor*,  In  vol. 
xlvii.  eit  th«  M»d.-Ohtr.  Trant.,  ]>.  129. 

*  8u«b  a  CBM  io  rolstod  by  Trstibc,  loc.  cit.,  p.  77. 

•  Prom  mora  tweni  rf»i'n'n-h<^,  it  (tppc&r»  doubtrul  whether  thft  Infurct  of  ll)<> 
kidnfV  eT*ir  ii«>tiin4!*  thr  l>»inorTba|;i<^  fonn,  p»c«^it  wtwn  iK^timng  toG;p|h<'r  with 
viTMH*  BtniinHlioii.  Cewainly,  in  the  iv»tt-m'>rlcin  ni^m,  ill*  liwrly  u1w«y»  twi 
with  ill  Lbofonn  uf  a  vollow  niui.     Tbo  rvMun  of  thii  i»  not  ckiir. 
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This  enlarges,  and  either  softens  in  the  centre  (breaking  down 
into  a  fatty  debris,  more  rarely  into  genuine  pue)  or  finally  con- 
tracts into  a  cicatricial  remnant,  with  destruction  of  the  adjacent 
secreting  tissue.  It  is  necessarily  a  matter  of  extreme  difficulty 
to  demonstrate  the  existence  of  obstructions  or  plugs  in  the 
minute  vessels  at  or  near  one  of  these  yellow  spots,  and  some 
doubt  yet  hangs  over  the  demonstration.  When  one  of  the 
main  branches  is  obstructed,  the  embolus  is  more  easily  dis- 
covered, and  the  appearances  are  somewhat  different.  The  first 
effect  of  cutting  off  the  arterial  supply  of  a  considerable  section 
of  the  kidney  is  to  produce  intense  hyperemia  of  the  surround- 
ing parts,  which  results  ill  rupture  of  the  capillaries  and  effusion 
of  blood  into  the  surrounding  tissue.  In  this  way  a  wedge- 
shaped  apoplectic  area  is  formed,  embracing  the  whole  thickness 
of  the  organ.  Cohnheim  found  that  in  similarly  produced 
lesions  in  the  frog's  tongue,  the  current  in  the  veins  was 
reversed,  and  assisted  in  the  congestion  of  the  infarct. 

As  a  rule,  the  effects  of  embolism  in  the  kidney  are  of  very 
slight  clinical  importance;  they  pass  by,  in  the  immense  ma- 
jority of  cases,  without  recognition  ;  their  occurrence  is  always 
secondary  to  some  much  more  grave  primary  disorder,  which 
altogether  dominates  the  prognosis  and  treatment.  Sometimes 
the  larger  ones  go  on  to  suppuration,  and,  still  more  rarely,  to 
gangrene. 


MoRuiD  Anatomt. — Inflammation  of  the  p«lng  and  calices 
of  the  kidnevR,  or  pycliliR,  mav  be  acute  or  chronic;  it  may 
involve  the  two  sides,  or  be  continfid  to  one. 

In  acute  pyelitis  tliv  mucuux  menibiane  'm  injected;  some- 
times minute  ecchjinostitj  dot  its  surface,  and  blood  luay  t)e 
eftbeed  on  it;  the  epithelium  is  raoreorleiw  freely  shed, and  at  a 
later  period  pud  is  formed.  In  rare  cases,  the  surface!  ia  lined 
with  false  mcnibraiips  (diphtheritic  pyelitia)  which  arc  liable  to 
bo  detached,  and  to  block  up  the  ureter. 

In  chronii:  pyelitia  the  mucous  membrane  baa  a  dood-wbite 
color,  sometimes  gray,  or  slate ;  cither  it  is  not  at  all  injected  or 
it  is  traversed  by  dilated  veins.  The  membrane  it^alsu  thickened, 
and  the  pelvis  and  infundibnla  are  dilated.  This  dilation,  aa  it 
proceeds,  encroaches  more  and  more  on  the  substam*  of  the 
^!and ;  first  the  papillie  are  flattened  or  obliti-raled :  next  the 
pyramids,  and  lirially  the  cortex  are  gradually  annihilated,  and 
the  organ  is  wliolly  excavated  (or  sacculated)  and  tratisiformed 
into  a  mullilocular  pouch  tilled  with  pus.  liaycr  describes  and 
tigures  examples  in  which  the  pelvic  membrane  was  studded 
\vith  ndaute  vesicles  rescmblitig  sudainina. 

When  the  disease  Is  due  to  the  lodgement  of  cnlcuH,  ulcera- 
tions may  exist  on  the  raucous  membrane,  and  sometimes  these 
have  been  known  to  lead  to  perforation,  with  eftusinn  of  pus 
and  urine  into  the  surrounding  cellular  tissues,  or  into  tlie 
intestines  or  peritoneum.  The  accidents  usually  occur  after 
sacculation  and  dilatation  of  the  kidney  have  taken  place,  but 
sometimes  when  the  organ  does  not  transcend  its  ordinary 
dimensions. 

When  the  pus  and  urine  lodged  in  an  excavated  kidney  fail 
to  find  a  free  exit  through  the  ureter,  from  blocking  up  of  its 
channel  by  a  calculus,  a  clot  of  blood,  thickcpcd  pus,  tu>>er- 
culous  or  cancerous  dubris,  etc.,  these  fluids  accumulate  behind 
the  obstncle,  and  distend  the  organ  into  an  abscesw-Iike  cavity 
(pyonephrosis),  which  sometimes  forma  a  pal|Mible  tumor  in  the 
nank.  The  matter  so  incarcerated  may  open  a  way  for  itself  in 
any  direction — backward  through  the  loin ;  downward  along 
the  psoas  nmscle  into  the  iliac  fossa,  or  under  Poupart'a  liga- 
ment; upwards  iuto  the  bronchial  tubes,  though  this  is  rare; 
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more  frufjuently  it  penetrates  into  the  duodeuum  or  colon ;  or 
lastly,  into  the  peritoneum. 

In  the  cavity  of  the  inflamed  pelvis  there  are  often  found,  in 
addition  to  piu  and  nrine,  blood,  iiriimry  calculi  of  ranoua 
slmpeR  and  number,  calcareous  criistt^,  liydutidti,  tubercle,  eanoer, 
or  whatever  other  foreign  or  udveiitiiious  nintrer  may  Imve  been 
the  cause  of  the  inflaiuiuation. 

If  the  urine  remain  acid,  uric  acid  and  the  urates  may  be 
precipitated  in  the  interior  of  the  pelvis;  but  if  it  become 
amiuoniacal,  as  it  commonly  does  in  advanced  cases,  the  mixed 
phoaphateH  am  thrown  down.  These  are  BOinetimc3  produced 
in  great  quantity,  and  mingling  with  the  purulent  contents  of 
the  Hac,  thicken  the  whole  into  a  Bcint-duid  mottar-likc  auh- 
atancc.  In  other  caaca,  the  pho«phatic  matter  forma  incrusta- 
tions, which  adhere  in  places  to  the  walls  of  the  cavity,  or  He 
loose  as  friable  concretions.  Sonietiniee,  again,  the  excavnted 
organ,  instead  of  forming  n  tumor  (or  as  a  subsequent  stage  to 
such  tumor),  slowly  uontnictH,  until  at  length  it  is  re<luued  to  a 
ehrivelled  pouch  weighing  only  a  few  drachms. 

In  other  instances,  the  pus  is  gradually  inspi»8aled  and  im- 

firegnatcd  with  mineral  matter  (carbonates  and  phosphates  of 
Imc  and  magnesia  (until  it  is  converted  into  a  putty  or  chalk- 
like  material,  which  tills  up  the  compartmeuta  of  the  sacculated 
kidney.     Sometimes  ihe  tinrons  scpla  which  separate  the  com- 

EEtrtments  ore  extensively  calcitied.  In  an  example  of  this 
ind  (exhibited  by  Dr.  John  Mcdd  to  the  Manchester  Medical 
Society)  xvhicli  was  banded  to  me  for  examination,  a  saw  was 
required  to  cut  the  kidney  aorosa,  and  a  piece  of  one  of  the 
bony  septa  which  was  ground  down  displayed,  under  the 
microscope,  the  character:!,  of  true  bone,  thouvli  in  a  rudinien* 
tary  state.  A  line  specimen  of  similar  transtorniation  is  pre- 
ferred in  the  museum  of  the  Owens  College,  of  which  Fig,  06  ia 
a  representation. 

It  rarely  happens,  in  cases  of  chronic  pyelitis,  that  the  other 
parld  of  the  urinary  appanttua  are  free  from  disease.  The  most 
common  combination  is  cbronir  cystitis  with  dilated,  thickened, 
suppurating  ureters.  The  suhstance  of  the  kidney,  or  what 
remains  of  it,  is  likewise  involved  at  length  in  a  degeiieratiou 
of  the  nature  of  chronic  Bright's  (lisease  (pyelo-nephritis);  and 
if  both  kidneys  are  affected,  the  usunl  symptoms  of  that  die- 
order  present  themselves — general  anasarca  and  characteristic 
changes  in  the  urine. 

EtiOLooy. — The  symptoms  of  pyelitis,  and  the  vatied  acci- 
dents wliich  it  may  present  during  its  course,  whether  acute  or 
chronic,  have  so  direct  and  intiiuate  a  connection  with  the 
cause  of  the  inSaininatiou,  that  praclically  it  is  necessary  to 
couple  the  description  of  the  diliercnt  species  of  pyelitis  with 
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an  ctiolo^cal  coiicltLion.  This  is  so  far  true  Utat  the  designs^ 
tion  p^'ehtis  expresses  uotbiug  more  tban  ao  anatomical  tuvt. 
Ae  a  iioHoIogical  headinp  it  includes  immbcrH  of  caaea  which 
have  little  real  clinical  amnitv.  In  a  certain  number  of  cat!ca 
the  infiaiuniution  ot'  tiie  pelvig  and  itH  uji^ieiidages  is  au  im- 
portant, perhaps  the  most  important,  feature  of  the  patient's 
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complaint :  but  in  the  m^ority  of  caees  pyelitis  is  a  subordinate 
and  often  ineit^ificant  incident  in  the  history  of  some  graver 
disease.     Pyelitis  may  arise  under  very  varied  conditione,  viz. ; 

(1)  Fiom  overdosea  of  turpentine,  cantharidcs,  and  other 
stimulating  diuretics. 

(2)  Some  decree  of  pyelitis  usually  accompanies  both  acute 
and  chronic  Bnght's  disease  and  diabetes. 

(8)  Certain  genera!  diseases  are  sometimes  complicated  with 
a  degree  of  pyelitis — typhus  and  other  eruptive  fevers,  pyemia, 
scurvy,  diphtheria,  cholera,  carbuncle,  etc. 
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(4)  From  mechanical  irritation  produced  b}'  the  preAonco  of 
a  foreign  body  in  the  pelviH  of  the  kidtiuy  or  intuadihula — 
urinary  grave)  and  cnlciili,  hydatids  and  other  parasitee,  blood- 
clnt«,  cancerous  and  tubercular  deposits. 

(5)  From  stagnation  and  deeompoBition  of  the  urine  in  the 
puivis  and  infundibula.  Simple  stagnation  of  the  urine  (witb- 
otit  <lecompo»ition),  from  an  obt«tructioii  in  the  ureter,  uftually 
CAUseti  only  dilatation  (hydroncpbro8i8);  but  ifitoceur  suddenly, 
the  pressure  of  the  damnied-np  urine  may  excite  acute  pyelitis.' 
Severer  inflaniniatory  trbanges  occur  if'  the  stngtiant  urine 
bei^oraes  decomposed,  ami  its  urea  converted  into  carbonate  of 
lunnioiiiu.  It  is  probablu  that  the  intractable,  generally  fatal, 
pyelitis  which  saiiietinief^  followe  pregrutncy  arises  in  tliin  u'uy. 

'(6)  From  extension  upwards  of  inflammation  from  the 
bhulder.  Tbia  is  a  frequent  cause  of  the  wor«t  forms  of 
pyelitis-  fn  whatever  manner  cystitis  may  have  been  engen- 
dered—  whether  by  a  urinary  calculus,  enlarged  prostate, 
funffouH  or  tubercular  di.wase  of  the  bladder,  or  utrieturc  of  the 
uretlira — it  can  scarcely  pcreist  in  intensity  for  a  lengthene<l 
]ieriod  without  producing  tioiue  or  all  of  the  following  conse- 
quences :  dihitattOQ  and  suppuration  of  the  ureter*,  pelvis,  and 
iiifutidibula,  suppunition  extending  into  the  straight  tubes  and 
inttTiubulur  .spuces  with  formation  of  scattered  abaeesecs,  and 
ultimately  B&eculation  of  the  kidneys  and  destruction  of  the 
renal  tissue.  The  term  "surgical  kidney"  bae  been  infelici- 
tously  applied  to  this  aeries  of  changes  by  some  writers. 

(7)  From  the  extension  of  neighboring  inflammation,  such  as 
pcriuephritic  abscees,  or  inflammation  connecteil  with  cariea  of 
the  vertebra,  as  in  a  case  reported  by  Dr.  CulMngwrirth.* 

(H)  From  cold  and  unknown  tnuscs.  It  is  very  mre  that 
pyolitia  is  not  secondary  to  some  antecedent  morbid  process  or 
mechanical  irritation  :  but  now  and  then  caaes  are  met  with,  iu 
which  pyelitis  exists  without  any  definite  antece^lenl  to  account 
for  it.  as  in  the  following  example: 

In  March,  1S.'»7.  I  ailmiited  into  the  Manchoster  Infirmary  a  man 
greatly  {^mHciated.  with  hectic  symptoms.  The  urine  contained  a  large 
quantity  of  pus;  its  reaction  w-ns  acid ;  it  coniained  no  costs  of  tubtt. 
Dor  more  albumen  than  tlic  pus  acciuDied  fur  The  patient  slated  that 
his  water  ha<]  been  milk^  for  more  than  a  year,  and  tliat  his  health  had 
been  gradually  failing  for  about  the  same  tiiue.  He  had  never  [taated 
any  gravel,  nor  had  be  ever  suffered  from  nephritic  culic.  As  far  aa  he 
knew,  the  urine  had  ncv«r  been  b]\w>dy.  lie  attributed  hin  complaint 
to  the  nature  of  his  occupation,  which  was  to  manufacture  bichromate 

'  S«e  h  cAu  nporlod  by  Brunnar  In  the  Vvrhandl.  d.  pbjrs.-m«d.    OcnIImI).  in 
Wiirxb  ,  »iii.  p.  Ud. 
»  Uncei,  IR90,  \.  p.  U. 
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of  potiub.  He  di«d  eleven  days  after  odmiMion.  At  the  aatopsv  the 
thoracic  orgaufl  were  fount!  perfectly  healthy,  na  were  also  the  liver, 
Bpleen,  and  inte«tina]  tract.  When  the  bladder  vob  opened,  some  in- 
jeotioD  of  the  mucous  tnerahraue  wa«  found,  hut  it  waa  not  thickened. 
and  the  vikcus  vrne  oot  contnicted.  Both  uret«r9  n«re  dilated  to  about 
double  their  ueual  8)7^,  nnd  tilled  with  pus.  The  two  pelves  aod  the 
iafundibula  were  enlnrged,  and  their  lining  tnembraoe  opaque,  and 
bathed  io  pas.  The  kidoeve  presented  very  slight  signs  of  cliaease  ;  the 
papillfc  were  finltened  ana  yellowish,  a«  if  they  contitiaed  pus  within 
their  duute:  the  remainder  of  the  renal  tissue  appeared  henltby.  No 
forciga  body  was  detected  in  either  pelvig,  and  the  path  of  the  urine 
viaa  free  throughout.  Death  could  only  be  attributea  to  the  long-con- 
tioued  exhauating  purulent  discharge,  which  had  been  allowed  to  go  on 
without  an  attempt  to  check  it  until  within  eleven  dftys  of  hia  death. 

Symptom?. — The  !*yn>ittoms  of  pyelitis  are  compoonded  of 
thuse  liiruutly  dut>  to  tht>  inDuinud  ^tate  of  the  |>elvi&aiit)  caliues, 
and  of  those  of  the  primary  It-(«ion  wliich  is  the  exciting:  eauHe 
of  the  inflammation.  Only  the  former  will  be  dealt  with  in 
this  con;ioction ;  the  latter  will  be  dcBcribed  under  their  appro- 
priatc  hoadtngB. 

An  aehini;  ]miii  and  sense  of  weakness  in  the  back  are  rarely 
allo<,'other  al}8ent  In  pyelitis.  This  pain  may  be  confined  to  one 
loin  or  aftecl  both,  according  as  thv  disease  is  ainple  or  double. 
Sometimep,  however,  single  pyelitis  is  accompanied  with  pain 
over  both  kidne)"*.    The  pain  is  increased  on  pressure. 

Symptoms  of  neiihritic  colic  are  generally  noted  at  one  time 
or  other,  or  repeatedly,  when  the  disease  is  due  to  the  lodge- 
ment of  a  Htone.  ESimilar  attacks  aru  also  cotnniou  in  pyelitis 
from  liydatidA ;  Bonietinies  also  in  tuberculous  and  eaiicerous 
pyelitis. 

The  mo«t  important  ttirect  symptoms  of  pyelitis  are  found  in 
tlie  altered  cbaractors  of  the  urine.  In  the  early  stage  the  urine 
contains  blood  (often  only  in  micrc^scopic  <|uantily),  mucus,  and 
epithelial  cells  fitmi  the  pelvis  anri  itifundibnla.  The  appearance 
of  these  last  affordji  the  most  certain  diagnostic  indications.  The 
pelvic  and  infundibular  cells  are  verv  irregular.  t(pindle-shat)ed, 
tailed,  three-cornered,  elongated,  rudely  ciriular,  etc.  {see  rigs. 
28  and  63).  The  urine  is  usually  acid.  The  quantity  of  albu- 
men in  it  only  corresponds  to  the  admixed  blood  and  pus. 

In  the  more  advanced  stages,  the  characteristic  epithelium 
j«8t  referred  to  is  usually  replaced  by  pus,  which  [nay  be  dis- 
chargcil  in  largo  quantities.  The  urine  is  still  eommoiilv  acid  ; 
but  as  the  sacculation  of  the  kidneys  proceeds,  the  ntingWd  pus 
and  urine  are  liable  to  decompusitiou,  and  the  urine  becomes 
ammoniaeal. 

If  thy  urinary  channels  remain  free,  the  dischargu  of  pus  is 
eonstaul   and  regular;  but  i(.  as  fretiuently  happens,  ihe  ureter 
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is  blocked  up  by  a  calciilas,  a  hydatid,  a  clot  of  blood,  a  masa 
of  ^-iftcjd  puB,  or  other  d^brie,  the  discharge  of  pus  ie  for  a  while 
arrcRtotl:  and  if  the  diseo«e  be  confined  to  one  side,  the  nrine 
tenniorarily  recovers  its  tran8|tareiiey  and  healthy  characters. 
When  the  obstiurle  gives  way,  jitiB  suddenly  reappearti  in  great 
quantity  in  the  urine.  If  the  difltention  of  the  pelvis  have  pro- 
ceeded to  the  formation  of  a  tumor  in  the  Bunk,  ibeintumeeceuce 
U  neuesearily  greatly  in6uence<l  by  thu  fornnitioii  and  renio\*al 
of  each  an  ohslacle.  When  the  discharge  of  pus  diniiniiiheA, 
the  fnlne»«  in  the  dank  increasee,  and  becomes  painful ;  when 
the  course  of  the  nna  is  reeatabJisheJ,  ttie  tumor  suddenly 
Bubeides,  and  the  urine  becoTnes  again  loaded  with  pu*.  This 
train  of  events  throws  a  strong  light  on  tlie  nature  of  the  case. 
The  stoppage  in  the  arcler  may  persist  for  varying  periwln — a 
few  days  or  a  few  months — or  it  may  prove  permunent.  When 
both  sides  are  aftecte<l  the  obstruction  of  one  ureter  (liininishea, 
but  does  not  entirely  dii^sipate  the  pus  from  the  urine:  theearoe 
is  also  the  case  when  the  impediment  is  partial. 

Micturition  is  always  more  fretjuent  than  natural  in  pyelitis; 
and  during  the  ne{ihritic  attacks  it  ie  paintui  and  incessant. 

Kigora  arc  of  frequent  occurrence,  cBpcciaily  when  there  is 
tumor;  they  sometimes  assume  a  quotidian  periodicity — recur- 
ring every  evening  with  tolerable  regularity.  Well-marked 
hectic  is  often  pre9ei>t  in  the  later  periods. 

The  bowels  are  frequently  disordered, 
diarrhnm  usually  prevaila.  induced  doubtless 
matory  adhesions  which  take  place  between  the  dilated  kidney 
and  the  colon  which  passes  over  it.  In  other  cmses  (when  there 
is  tumor)  the  bowels  are  obstinately  constipated,  and  require  the 
frequent  use  of  enemata.  This  Is  occasioned  bv  the  pressure  of 
the  tumor  on  tlie  colon;  in  one  case,  related  by  Brighl,  the 
descending  colon  was  so  contracted  from  the  pressure  of  a  pyone- 
phrotic  tumor,  that  it  was  reduced  to  the  condition  and  appear- 
ance  of  a  thick  cord. 

The  occurrence  of  lumor'm  the  flank  is  generally  a  late  event 
in  the  course  of  pyelitis.  This  tumor  is  usually  the  scat  of 
fluctuation,  often  obscure;  and  is  commonl3-  painful, and  tender 
on  pressure.  It  is  dull  on  percussion,  except  where  it  is  crossed 
by  the  colon.  Wlien  the  tmnor  is  on  the  right  side  it  is  sepa- 
rated from  the  liver  by  the  transverse  colon;  when,  however, 
adhesions  form  between  tiie  sac  and  the  under  surface  of  the 
liver,  this  sign  may  be  wimting.  The  tumor  ia  subject  to  im- 
portant variations  of  size,  as  already  explained,  according  to  the 
open  or  obstructed  state  of  the  outflow  froni  it  into  the  bladder. 
In  some  cases  the  tumor  is  so  large  that  it  extends  acn»s  the 
middle  line;  more  commonly  it  amounts  otdy  to  a  fulness  in 
the  loin  or  in  the  space  between  the  crest  of  the  ilium  and  the 
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false  ribs.  The  outline  of  the  abdomen  is  thus  rendered  uu- 
sj-m  metrical. 

The  ultimate  issue*  of  pyonephrosis  are  diverse;  scarcely-  any 
two  ca«es  run  a  parallel  course.  The  varinuB  directiona  in 
which  the  sac  may  burst  have  already  been  noticed  (p.  453),  and 
tlio  Hvmptonis  vary  correapondingly.  But  the  sac  may  not  buret 
at  alf,  and  the  patient  dies  exhaasted  by  the  wasting  discharge. 
Tbia  is  indeed  by  far  the  most  conunon  terniinatron.  Or  aj^aiu, 
thinp*  may  take  a  more  favorable  turn:  the  diecharge  gradually 
jdiminishes,  and,tinally,  ceaao^  altogether:  the  sac  contracts  and 
iricg  up,  and,  if  the  opposite  kidncv  remain  sound,  perfect  restor- 
ition  to  licalth  takes  place.  Or  the  restoration  may  take  place 
differently  :  the  purulent  collection,  instead  of  being  discharged, 
dries  up  into  a  putty-like  ma>w,  and  ot^aseH  to  give  further  trouble. 

The  following  nbntract  of  cases  will  serve  to  illustrate  the 
course  and  «yniptonis  of  some  of  the  chief  typcK  vf  chronic 
pyelitis.  Other  diusti'utiuns  will  be  found  in  the  chapters  treat- 
ing of  parasites,  tubercle,  and  cancer  irt  the  kidneys. 

Case  1.  Double  ealetUout  pyeiitis  \T>»Bce,  "Archive  Gt^n.,"  mix. 
H9). — A  young  woman,  set.  23,  was  admitted  iuto  the  Hotel  Dieu, 
•Tnnuary  12,  182-1.  She  had  experienced,  two  years  and  a  half  before, 
a  tedious  itIncsB,  which  commenced  with  ha^maturin,  accompaoied  by 
fix«d  and  coQtioued  paias  in  the  renal  region.  Sub«e<|ueuLly,  the  urine 
became  turbid  aud  purulent ;  it  was  passed  in  small  ijuaolity  and  fre- 
quently. At  the  end  of  eiKbtecn  months,  alter  the  application  of  a 
large  number  of  leeches  to  tlii;  loins,  the  health  improved.     The  renal 

Eains  gave  place  to  an  habitual  sense  of  weight  in  the  loins  ;  the  urine, 
uwever,  contiuueii  purulent.  Three  weeks  before,  the  menstrual  dia* 
charge  was  suddenly  suppressed  from  cold :  and  when  the  patient  came 
under  observation  the  face  was  drawn,  the  eyes  sunken ;  there  were 
severe  abdominal  pains  increased  bv  pressure;  these  were  especially 
severe  in  the  iumhar  region.  The  unne  was  turbid,  t!canly,  and  voided 
with  pain.  Leeches  were  freely  applied.  But  obeliimte  vomiting  came 
on,  and  the  pntiunt  died  in  five  days. 

Autopsy. — Thu  kidneys  were  oulargcd  to  about  a  lliird  above  their 
ordinary  eirja ;  their  surt'ntHS  were  nodulated,  and  imnaiurally  hard,  but 
presenting  herf  mid  thi^rc  |Kiiiitt  id'  Hiictuatiiin.  On  cutting  npcn  the 
orvans  ihey  were  fnun*)  exiensivety  sacciilutetl  and  full  nf  piit<.  The 
left  bidney  conluitied  nine  calruli,  ami  the  right  filtpen ;  these  were 
lodged  In  the  dilated  calice.".  The  pniper  suhetance  of  the  kidney  was 
expanded  and  attenuated,  but  otherwise  healthy.  The  ureters  were  dark 
colored,  marbled  on  the  surface,  and  their  lining  membrane  thickened. 

Cask  2.  Tumor  formed  by  the  left  hi<lnf^  <  pyonephrotU),  ditcharoing 
pw)  copioxuty  both  bv  the  urf-thru  and  the  rcdum,  depending  on  a  larm 
renai  ealeidiu  fUrlght.  Ir>c.  rit..  p.  'i2T). — A  man,  lel.  40,  first  seen  by 
Dr.  Bright,  April  30.  188G,  had.  for  the  last  twenty  years,  exnerienoed 
occasional  pain  in  the  left  side,  which  he  ascribed  to  a  blow ;  he  bad 
likewise,  at  times,  felt  pain  in  passing  urine,  which  wa^t  then  turbid  with 
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depuBit ;  but  thtnxt  three  months  ooly  before  Dr.  R.'%  Tisit,  had  s  luraor 
bMu  detected  or  suaji^ctet]  ju  tlie  lefl  lumbar  aud  iliac  regiuiie.  Ue 
wiu  fotind  uoiisiderably  emaciated.  Tlie  iirine  vsi  neuLrnl,  witli  a  very 
dii!agrti«»ble  siuell,  aod  cuulaiucd  a  large  (^imuiUy  ul'  pus  with  a  lillte 
bluwl.  Thti  whole  ({uautity  of  pus  pa^ed  daily  waa  from  four  to  dx 
ounocf). 

A  tiimnr  vxisted  on  the  leO.  Hide  uf  thu  iilidonivii  dt^sceudiii);  far  betuw 
the  urnliilicuH,  hard  U*  thL>  tutich,  and  tix^d  in  ihe  lefl  Itiiiihar  and  iliac 
ref^ioDS.     ll  full  i^mo^tth  and  even,  and  wan  rath«r  tender  at  one  pnint. 

A  tuoDth  later  (June  Ist^i  the  luniDr  an[>earpd  t"  uccupy  nearly  the 
aituation  of  an  enlarged  spleea,  but  Vr.  u.  thuught  he  felt  the  colon 
pasaiog  over  it.  The  urine  paised  in  twenty-four  hours  contained  only 
three  ouncee  of  puB.     The  perRpirations  were  profuse. 

June  6. — Ue  had  suffered  lately  a  good  deal  of  pain  in  the  left  side, 
and  vraa  evidently  feverish  ;  he  was  accordingly  directed  to  leave  off  the 
tonic  and  DourL^hing  medicine«i  and  food  he  bad  been  taking. 

15th. — Two  dav^  after  the  last  vidit  diarrh<va  came  on,  ncoompanicd 
with  tenesmus.  The  tumor  woa  found  now  grcfltly  diminiahed ;  and  on 
examining  the  stools  it  waa  evident  that  a  Urge  quantity  of  pus  was 
paiBiog  that  way.  The  di^argc  of  pus  with  tlie  urine  wa^  uudimin- 
lihed,  but  there  could  be  no  doubt  that  the  abMeas  iu  the  kidDey  had 
ulcerated  into  the  deiicendiog  ctlou.  The  patient  lived  for  about  six 
weeks  after  thia;  hict^up  came  on  and  proved  very  olutiDale ;  and  pus 
continued  Ut  be  di»cbarged  both  from  the  urethra  and  the  rectum. 

-■f  ufapity.— When  the  abdomen  wiii  opened,  the  left  kidney  was  seen 
occupying  the  space  from  the  dinphragm  to  the  brim  of  the  pelvis,  and 
along  lis  whole  length  poascil  the  defending  colon,  much  conlraeted. 
There  was  a  small  fistulous  opening,  not  larger  than  sufficient  to  admit 
a  gooaequill,  from  the  aoc  into  the  sigmoid  flexure  of  the  colon  as  it 
paned  over  the  lower  jiart  <d'  the  kiducv  just  at  the  point  where  peculiar 
londemeae  had  Ihx'U  early  ol)«urved,  ami  liore  the  iuteatioe  lookeu  a  little 
drawn  in.  The  pua  was  fuuud  U>  have  e(!(A[>cd  iuto  the  peou  and  lum- 
bar muscles  very  extensively.  ()u  removing  the  left  kidney,  aud  i.-xamiu- 
ing  it  mori)  accurately,  it  van  fcHjnd  tu  (■(intaiu  a  large  coral-formed, 
lilliic  acid  calculuii,  extending  'n»  branches  into  all  tlie  cavities  of  a  eao- 
culated  pelvic.  The  kiiluey  was  full  of  pus,  and  in  several  parts  oere- 
briform  matter  wtu>  sprouting  into  the  cavities  with  must  Inxuriant 
growth,  iuiu  which  tufts  of  veasels  were  seen  entering. 

Cases  ofthlat^loAf)  being  surrounded  with  more  or  let's  obocurily 
as  to  tbi!  exucl  stute  oftuiii^fs  within  tliu  abdixnuii,  uru  more  in* 
stnictivy  when  the  rfvelations  of  the  aut(>pt»y  are  at  hand  to 
illuminate  the  clitjical  history:  but  the  iiatui-v  of  ftomt;  of  the 
cases  which  end  in  rocofory  ia  bo  clearly  indicutud  by  thoir 
symptoniB,  that  they  may  bo  cited  with  advantage,  utid  without 
aiiv  doubt  as  to  their  rctil  nultire. 

The  following  is  from  Dr.  Todd  {he.  cit,y  Case  48) : 

Case  3. — A  female,  set.  25,  unmarried.  She  hud  been  passing  pus 
with  the  urine  at  least  a  twelvemontb  before  admiseion  into  huepJtal, 
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and  in  considerable  and  cotisUnt  qumitity.  For  the  tut  five  years  she 
hud  sutlt^rtfj  [>uin  iu  the  loins,  referred  especially  to  (be  regioQ  of  the 
rif^ht  kiduey.  This  ituiu  varied  in  iotcnsity ;  it  was  ^nerally  ^ii^ht  and 
dull,  but  DOW  and  then  Bcvcrc.  There  bad  Ikcd  no  syruptoms  of  nn 
firute  attack,  nor  any  rigors  or  vomiting.  She  never,  to  her  knowledge, 
voided  bloiMl  in  the  urine,  nor  ever  passed  any  gruvt^l  or  calculus;  nor 
did  she  ever  seem  to  have  suffered  from  severe  puia  in  the  direction  of 
the  ureter. 

Uatlier  more  than  a  Iwelvemonth  liefore  her  admi-taion  into  hospital, 
she  was  suddenly  attacked  with  retenlinn  of  urine,  which  lasted  twenty- 
four  hours ;  and  immediately  after  its  cemation,  she  first  began  to  notice 
in  the  nrine  a  sediment,  which  presented  a  piinilent  ubaracter.  This 
attack  of  retention  of  urine  was  preceded  by  slight  Hgora,  but  the  oon- 
Btitutional  disorder  was  of  so  mild  a  character  as  not  to  cause  her  to  lie 
up  at  all. 

When  admitted  into  boepital,  pus  was  passed  daily  with  the  urine  to 
the  extent  of  two  t<i  fuur  ounces ;  yet  there  was  but  very  oli^'ht  gvueral 
allioeut. 

On  examination,  a  very  large  tumor  was  found  situated  in  the  regiou 
of  the  left  kidney,  forming  n  i-ijuijiilfrable  proJeclioD  bemiith  the  abtlo- 
miuai  wall.  This  tumor,  which  wu«  tbree  times  the  urdiuary  bulk  of 
the  kidney,  was  elastic  and  yielding  to  the  tijucb,  and  communicated  the 
seuealiou  of  a  soft  elastic  swelling  filletl  with  fluid.  There  was  dulneos 
OD  perouasiou  all  over  the  surface  of  the  tumor,  which  was  smootb, 
round,  and  free  from  any  uotcbes  or  prujectious. 

The  tumor  was  not  tender;  the  patient  could  bear  it  to  be  handled 
without  pain,  unless  hard  pressure  were  u^eil.  whea  she  complained  of  a 
dull  pain.  Her  most  urgent  symptum  was  an  uccasioual  cutting  pain, 
rclerred  to  the  neck  of  the  bla^lder.  sumetiiDes  accompanied  with  slight 
difficulty  of  mieturitiou.  She  staled  that  occasionally  «hc  had  a  sensa- 
tion of  fulnew  in  the  left  side,  which  would  go  off  rapidly,  as  if  some- 
thing bad  hurst,  and  then  there  would  very  soon  follow  an  increased 
flow  of  pus  iu  the  uriuc.  .Sometimes  aa  much  a*  eight  ounees  of  pus 
would  be  passed  in  the  twenty-four  hours.  Dr.  Todti  diagno«ilcatcd  a 
stricture  of  the  ureter,  prohiibly  near  the  bliiHder,  causing  backward 
prcMuro  on  the  kidney,  with  dilauuiim  and  sacculation  of  the  organ. 

I'lighteen  months  atterwanls,  the  patient  presented  herself  agiiiu  to  Dr. 
Todd.  Abe  stated  that,  nn  Quitting  the  b<«pital.  she  went  to  Urigblon ; 
there  she  improved  in  health  very  greatly,  and  the  purulent  discbarge 
gradually  diminished.  On  a  caieful  examination  of  tbe  side  there  was 
no  trace  of  tumor;  only  a  few  pus  globules  could  be  detected  in  tbe  urine, 
and  it  was  doubtful  wfaetliex  tbem  were  nut  derived  from  tbe  vagina 
the  bladder. 


Case  4.  P^nephrosu  from  eaietUm  in  the  ureter  without  puruUnl 
urine  (Ilowison,  "  Kd.  Med.  Joum.,"  1822,  p.  557). — A  medical  prac- 
titioner, tet.  2&,  had  severe  and  protracted  nephritic  symptoms  on  the 
let^.  side*  at  the  age  of  1.5.  He  recovered  from  this  attack,  but  during 
the  ^bsequcut  years  be  suffered  repealed  paroxysms  of  pain  in  the  left 
kidney,  extending  to  the  umbilicus.    The  urine  was  at  times  scanty,  and 
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oQoe  or  twice  sli^'btly  tinged  wiiti  bloml,  but  it  never  was  obeerrcd  lo  be 
milky,  nr  lu  coiuniii  atiyiliing  like  tnn. 

Between  the  |ianix.y8in8  hi^  healtli  wiu;  j^ftA  ;  be  foltowed  ibo  prBCtioo 
of  hia  profession,  and  underwent  a  gitixl  deal  uf  fatizue.  The  mosi  dia- 
tingTiisninp  symptoni  in  these  paroxjams  was  fixed  pam,  of  o  gnawing  lie- 
Bcription.exlPudiDg  from  the  apine  toward  the  umhilicttl  region, increased 
by  preasure,  even  the  alighteal,  during  the  severity  of  ihe  attAck.  There 
vaa  habitual  oonsli nation,  and  a  rooflt  itntiaual  scnnitivenetifi  lo  cold. 

His  last  attack  but  one  occurred  in  Febriiarv,  1821  ;  he  recovered 
from  thin  in  nbiiut  nix  weeks,  afutr  beinj;  bled  to  1 30  ounces.  He  became 
lusty  and  flitrid  after  this  attack,  and  wim  able  to  take  long  joumeya 
in  his  gig;  but  riding  caused  so  much  patn  that  he  was  obliged  to  give 
it  up. 

About  ^.ptemher  he  tinderwetit  a  good  deal  of  fatigue ;  and  it  was 
suppiiM^I  tJiat  h«  ftiilTered  a  good  ileal  of  pain,  from  being  ohaerved  r^ 
pealeilly  lo  bfml  lii»  lj)>dy  titrward  for  relief,  although  Tie  would  ntit 
allow  it  when  ipiei^tioned. 

itaf  Thiiri*d»y  ewuiuij,  towards  the  end  of  i?epteiiiber,  he  went  to  bed 
earlier  lliiui  usual,  C'>mpbiiniiig  of  fuligue.  He  ro»e  next  morning  at 
Hven  o'clock,  and  hi»  Inst  tittal  ntUck  cummeuced  at  ei^hl.  The  synit>* 
tonw  resembled  Uiouc  «jf  ih«  fornur  |>nro.xy»ni8;  there  was  intense  paio 
in  the  left  reiiid  regiun,  and  a  harduc«8  wu?  pi.'n:ejv«d  when  llie  hand 
was  applied  to  the  seat  of  pain,  with  a  [Mrcuiiar  sense  of  crepitation- 
The  symptoms  b«cnin«  rapidly  aggravated,  and,  notwitbetandiug  all  tbe 
m«au8  «uipLoyed,  iucludinu:  the  aWractiou  of  blood  to  the  extent  of  150 
ounoea  (I),  be  died  on  the  fourth  day.' 

AvUrpgy. — The  lefl  kiflney  and  [wlvia  were  found  converted  into  b 
reniform  sac,  a  foot  long,  and  nine  inches  broail.  The  aurfkoe  of  tbia 
sac  WHA  marked  out  into  three  lobes.  When  opened  it  was  found  full 
of  a  fluid  resembling  pus.  mixed  with  serum.  The  renal  Bubstaooe  bad 
wholly  disappeared,  except  a  few  email  portione,  leaving  nothing  but  a 
cavernous  cyst,  coneisting  uf  the  pro[ter  external  membrane  of  llie  kid- 
ney and  its  intental  membrane  much  thickened.  It  waa  divided  iotci 
three  large  irregular  c^lls,  freely  cuniinunicating  with  the  dilated  pelrts, 
iuto  the  apc.T  of  which  tbe  urt-ter  (of  its  natural  eize)  opene^l.  The 
septa  between  the  cells  were  hard  like  cartilage  with  thickened  edges. 

Tbe  orifice  of  the  ureter  was  cIomIv  blocked  up  by  a  small  calculus. 

('AfK  5.  iilone  )'«  thr  bladder  Jor  16  yean — removil  by  the  recto-vrmeal 
operntion — death  five  yean  ajter  from  pytlitia. — ^dame?  H.,  ret.  21,  was 
adnaitted,  under  my  care,  into  the  Kuynl  Jnlirmnry.  September,  1858, 
laboring  under  symptoms  uf  atone  iu  the  bladder.  On  sounding,  a 
large  concretion  was  forthwith  detected.  The  patient  stated  that  be 
had  been  subject  to  difBeuky  aud  pain  in  making  water  siooo  ho  was 
five  years  of  age.  When  he  came  under  treatment  be  was  emaciated 
almost  to  a  skeleton,  aud  unable  to  leave  bin  bed.  Micturition  waa 
excessively  frequent,  the  urine  ammoniacal,  aud  loaded  with  viscid  pus. 
By  r«8t  iu  bed  and  aooiiyne  treatment,  the  symptoms  diminished  greatly 

'  It  pwrna  highly  probable  ttom  Uts  narntiv*  tlul  dp*th  wst  dirK-tly  eiius«d  by 
l<wi  of  liliMxl ;  A«  putivnt  iRiintecl  on  v«ne'etition  ;  he  litshtrnod  ih*  iiijnture,  ana 
Ued  himttif  on  tfav  night  "f  hi*  doalh. 
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iQ  severity;  and  oq  Ibe  17th  of  December  be  waa  judged  bv  toy  col- 
leaj^ue,  Mr.  Southam,  who  now  took  charge  of  ibe  caeo,  to  ne  ni  for 
opi?raii(iu.  The  aioae  was  removed  br  tbc  rccto-vesical  ecctiou.  It 
wtfighHl  over  4}  ouuc«s,  and  caotaiuca  a  nucleus  of  oxalate  of  lime, 
overlaid  with  an  immenae  maae  of  iiecondary  phospbat«fl. 

The  patient  made  a  slow  reoioTery  from  the  operation.  By  the  end  of 
April,  IS5{I,  the  Hatulrius  communication  between  the  bladder aixl  rectum 
appeAreti  closed;  and  the  patient  v&»  diftcharged  in  excellent  bealtb, 
rapiilly  RaininR  weifihl. 

The  auluieqiiont  history  of  the  case,  np  to  the  time  of  his  death,  extendi 
over  a  |)*rio<l  of  five  year*.  Soon  after  leavtnjj  the  Infirmary,  the  recto- 
resicnl  lietitla  reopened,  and  it  never  aAerward»  could  be  completely 
eluded.  The  goneml  health  continued  good,  nnd  no  praeticnl  i[ici>D> 
venieoce  aroee  from  the  tUtiila,  until  about  a  twelvemonth  l>efor«  bia 
death.  The  purulent  discharge  with  the  urin«  then  began  to  increaM; 
he  I'Mtt  fleah,  and  gradually  sank,  iu  the  early  part  of  1864. 

AMiopty. — The  bladder,  ureteni,  and  kidneys  were  removed  entire. 
The  bladder  was  contracted  and  thickened ;  the  ureters  were  dilated  to 
the  size  of  a  little  finger,  and  were  long  and  tortuous ;  IhiiIi  kidueya 
were  extensivelv  SBCCulated,  but  not  enlarged,  and  tille<l  with  pus  ;  uiid 
the  secreting  tiMue  was  reduced  to  a  thin  layer  of  cortical  subatauce 
Boarcely  half  an  inch  thick. 

Ca^e  6,  Ptfelitu.vUh  Ittmor — coming  on  five  month»  uffer parlurition — 
imprm^nent — B.  F.,  let.  33,  a  toarried  woman,  who  bad  had  uin«  cbil> 
dreii,  was  adaiitt«d  under  my  care  into  the  Royal  Infirmary,  on  Novem- 
ber 30, 1866.  ahe  was  sulfering  from  a  tumor  in  the  right  Hunk  and 
purulent  urine. 

Her  last  child  waH  Iwrn  14  months  ago,  and  live  monthn  nfterwartls 
she  vrae  suddenly  ire'neti,  while  scouring  the  floor,  with  stabbing  pain  in 
the  right  aide,  just  under  the  cu6lat  cartilages.  This  (X)ntinue4r  off  and 
OQ  for  some  time,  and  kept  her  to  bed  for  days  together  at  times.  Home- 
where  about  the  same  time,  she  also  perocived  a  small  lump  in  the  right 
flank,  which  was  painful  on  prewurc.  About  three  months  later  she 
noticed  a  white  discharge  in  the  urine,  and  this  has  continued  ever 
einoe.  She  has  never  had  rigors  nor  pain  in  micturition.  The  bowels 
have  been  irregular,  diarrhoea  alternating  with  constipation. 

Slate  OH  AdmtMion. — The  patient  waa  conuderably  emaciated,  with  a 
dirty  sallow  akin  and  complexion.  The  lunga,  heaj-t,  and  liver  pre- 
sentod  no  nana  of  dtaaaae.  The  abilomen  waa  flaccid  and  aomewbat  promi- 
nenL  In  the  right  loin  a  smooth,  elastic,  globular  tumor  waa  felt  which 
was  not  distinctly  fluctnating.  The  tumor  was  about  as  large  a«  a  child's 
head;  it  ncoupied  t  lie  entire  right  flank,  and  extended  inwarflH  almoat 
to  the  umbilicOH  and  downwards  Joto  the  right  hypochondrium.  It  waa 
erfectly  immovable,  auti  very  tender  OD  mauipulation.  Tht>  flank  was 
uti  on  percussion,  bul  the  tiout  of  the  iutoor  was  travcrse<l  by  the 
asc«nding  colon,  which  could  sometitnea  be  dtatiuctly  traced  over  its  snr* 
face  either  by  palpation  or  percuasion.  Between  ttie  tumor  and  the 
hepiitiu  limits  a  lino  of  clear  percuwion  could  be  traced  (lee  Fig.  57). 

The  urine  was  acid,  speciflc  gravity  1020,  turbid,  with  a  thick  dejxmt 
of  pus  at  the  brjttom  of  the  glaw.  It  only  contained  albumen  lo  a 
degree  correaponding  with  the  quantity  of  pus. 
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The  patient  remained  in  the  Infirmary  for  three  weeka.  About  three 
ouDcefl  of  pus  were  discharged  daily  with  the  urine.  In  the  second 
week  of  her  stay,  a  febrile  exacerbation  took  place,  the  tumor  became 
more  painful,  and  the  temperature  rose  to  101°  in  the  morning-~its 
usual  average  being  about  99°.  The  pyrexia  subsided  in  three  days, 
and  this  was  coincident  with  the  discharge  of  a  large  quantity  of  pus. 
One  day  she  voided  as  much  as  eight  ounces  of  pus  with  the  urine.  The 
tumor  was  considerably  reduced  in  size,  and  became  more  fiaccid  afler 

Tio.  57. 


('iuH>  iif  B  F.    Dlugniiii  i-howlLg  the  [nHitluu  i>r  (h«  tumor. 

this,  and  the  appetite  and  strength  improved.  The  reaction  of  the 
urine  was  throughout  acid,  though  often  only  faintly  so.  She  was  dis- 
charged, at  her  own  request,  on  December  23d. 

Though  the  correctnesa  of  the  diagnosis  was  not,  in  this  case, 
verified  by  a  post-mortem  examination,  it  scarcely  admitted  of 
any  doubt.  The  acid  reaction  of  the  urine,  and  the  corre- 
spondence in  the  size  and  tension  of  the  tumor  with  the  removal 
of  pus  discharged  in  the  urine,  together  with  the  physical  signs, 
clearly  indicated  the  existence  of  a  pyelitic  tumor;  and  it  is 
probable  that  the  origin  of  it  was  connected  with  old  pyelitis 
coming  on  during  the  patient's  last  pregnancy. 

Case  7.  PyelitU  with  tumor,  afier parturition  (Bright's  "Memoirs  on 
Abdominal  Tumors,  New  Syd.  Soc."  p.  212). — A  woman,  let.  30,  was 
admitted  into  Guy's  Hospital,  June  13, 1832.    She  had  a  large  ahdomi- 
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daI  tumor.  It  iKicupied  &  iUuatioD  which  extended  over  ncorlv  half 
tlip  ubiloinen,  uoc  vcrv  tlilti;rcnt  iVaiu  tlinl  of  a  greativ  enlarged  spleen, 
l)ul  running  bark  more  comiiU-tcly  into  the  lurubar  region,  and  ilifre 
ftHIirriing  ft  tense,  somewhat  clai-tic  fwil.  It  Appeared  to  bo  perfectly 
fixed ;  even  when  the  patient  was  turned  cotnpietely  on  the  right  side, 
it  did  not  nhid  ita  )>lace.  It  felt  as  if  fixed  to  the  ribf  themselves,  under 
their  niarKiiis.  whirl)  were  nhviouHlj'  protruded  a  little  by  its  bulk.  To- 
wards the  lower  partii,  and  particularly  below  the  crest  of  the  ilitim, 
and  de«cendin^  towards  the  pelriit,  tJic  enlarj^enient  felt  much  softer  and 
less  t«u»e.  Dr.  B.  was  at  once  conrinced  that  the  tumor  depended  on  n 
dUeaurd  kidney,  and  it  seemed  likely  that  the  mAneM  of  the  lower  [nirt 
might  arise  from  R  portion  of  the  iuteatine,  which  probably  was  the  colon 
passing  over  the  kidney. 

Three  yehn  before,  the  pAtient  hod  stifTered  for  ranny  months  from 
frequent  micturition,  with  pain  and  forcing — the  urine  being  occasiuonlly 
tinged  with  bluud,  £ightv«u  uioutliti  alttfr,  she  was  put  to  bed  with  a 
living  child,  and  about  aix  neeke  euUaequeutly,  she  6nl  discovered  the 
tumor.  Hluoe  tliat,  howevLT  (nine  mouths  before  her  udmission),  she 
had  borne  another  living  child,  and  about  Cbrlstmas  she  began  to  pan 
considerable  quaiiUtieB  of  what  sho  c*>UHiden.-d  "  mallur  "  with  the  urine. 

On  adniisaioo  she  was  feeble,  and  lookiiig  hectic,  uith  frequent  culls 
to  pass  urine,  and  paiu  io  doing  so.  The  urine,  which  was  acid,  con- 
tained pus.  Home  days  the  quantity  of  pus  vt-as  very  small ;  hut  on 
other  days  as  much  as  six  or  eight  ounces  of  pure  pus  were  collcct^'d ; 
and  after  a  large  dii^charge,  the  tumnr  was  oflen  decidedly  reduced  tiir 
a  day  nr  two.  The  boweU  were  costive.  About  the  13th  of  July,  chest 
symptoms  set  in,  with  diarrhu-u,  under  which  she  sank, 

Aiitop/^. — The  tumor  proved  to  be  the  distended  left  kidney  reaching 
from  the  diaphragm  to  the  brim  of  the  polviii.  The  dcsccniiing  colon, 
contracted  like  a  thick  cortl,  ran  longitudinally  on  the  surface  of  the 
tumor.  The  tumor  was  adherent  to  the  colon  and  the  lumbar  parietei. 
The  flattened  pancreas  lay  across  its  surface,  on  its  anterior  and  inner 
aspect.  The  ureter  waa  "thickened,  and  resembled  un  artery,  but  its 
canal  was  by  no  means  proportionably  large.  It  was  traced  to  the 
bladder,  where  '\ta  orifice  formed  a  jicrmanent  opening,  into  which  a 
gon«equill  conid  easily  have  been  inserted,  and  the  membrane  was  tuber- 
culated.  The  bladdi-r  WHS  exceedingly  nraatl;  the  uterus  natural.  The 
tumor  contained  about  a  pint  and  a  half  of  healthy,  well-formed  pus, 
lodged  in  cells  com luunica ting  with  the  pelvis  of  the  kidney,  and 
apparently  formed  by  the  distended  inhtndibula. 

The  right  kidney  was  healthy,  as  were  also  the  other  abduminal 
organs. 

DiAONosis.^a)  Pydiiia  without  Tttmor.^in  the  first  stage  of 
tlic  complaint,  the  presence  of  the  characteristic  ephhelinm  of 
tbu  pelvie  aiiU  calices  in  the  iirinarv  deposit,  generally  sutficos 
to  indicate  the  nature  of  the  diBcase.  When  the  urine  has 
become  purulent,  these  may  still  be  fuuiid  mixed  with  the  pus 
corpuscles:  but  in  [iiore  advanced  caseK  tliiH  valuable  si^  is  no 
longer  available,  unci  the  aonrce  of  tbe  discharged  pus  mu»»t  be 
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traced  b>'  other  indications.  .  Tiiose  indications  arc  often  more 
of  a  negative  Oiau  positive  cliaracter.  Wlien  pu8  is  discharged 
witii  an  acid  urine,  ancl  signs  ofditHuwe  of  (he  hiadder.  prostate, 
ftud  uretiira  are  ah»ent.  the  primn  facie  inference  is,  that  it  comes 
from  the  pelvisuf  the  kJdnej  : '  thid  interference  is  streugtiiened 
almost  to  a  certainty,  if  tenderness  exist  in  either  loiti,  or  if 
there  be  anv  history  of  antecedent  nephritic  colic. 

It  ia  much  easier  to  recognize  the  existence  of  pyelitis  when 
it  atande  alone  than  when  it  coexists  with,  and  perhaps  is  the 
conscnucncc  of,  chronic  disease  of  the  lower  urinary  passages. 
Pyelitis  is  a  common  complication  of  old-standing  cases  of 
cvstitit),  enlarged  prostate,  and  urethral  Htrieture.  In  the 
a1)Beiice  of  tumor  in  the  flank  it  may  he  imposiiiible,  in  such 
cases,  to  arrive  at  a  positive  certainty  as  to  the  coexistence  of 
pyelitis.  Little  help  can  he  obtained  from  the  character  of  the 
urine,  because  it  bears  tlie  stronger  irapre«a  of  the  vesical, 
pioetfttic,  or  urethral  disorder:  hut  a  careful  weighing  of  the 
following  points  will  generally  lead  to  a  correct  conclusion. 
The  upper  urinary  pasaagea  are  likely  to  be  involved  when  the 
quantity  of  pus  is  v<iry  great — two  or  three  ounces  or  more  per 
day;  when,  with  a  large  difteharge  of  pus,  the  urine  is  only 
feebly  ammoniftcal ;  when  the  loins  arc  painful  on  prea«nro; 
and  the  febrile  movement  and  the  decay  of  streiigtli  Ncem  out 
of  proportion  to  the  vesical  or  urethral  mischief:  lastly,  when 
tlie  latter  has  been  in  exit^teiice  for  several  years. 

(A)  PytUHs  uith  Tumor — I'l/ovrpfiroaia. — Cases  of  this  class  do 
not  usually  present  much  diagnostic  difficulty.  There  is  an 
elastic  flui;tiiatirig  enlurgernent  on  one  side  of  the  abdomen, 
occupying  the  situation  of  a  renal  tumor,  and  a  groat  discharge 
of  pus  with  the  urine.  This  discbarge  is  apt  to  vary  from  time 
to  time;  and  tlie  dimensions  of  the  tumor  are  observed  to  in- 
crease and  decrease  in  inverse  correspondence. 

Wlien  the  outlet  from  the  sac  is  permanently  sealed  the  nature 
of  the  lumbar  tumor  is  much  more  obscure.  It  is  liable  to  bo 
uiistaken  for  hydronephrosis,  u  hydatid  cyst,  a  perinephrltic 
abscess,  or  an  abscess  or  cyst  of  the  spleen,'  or  liver.  The  diag- 
nosis, in  such  a  case,  turns  first  on  the  existence  of  a  tnraor  pre- 
senting the  physical  signs  of  a  renal  tumor  (ac*  Diagnosis  of 
Cancer  of  the  Kidney);  secondly,  on  the  evidence  of  fluidity  of 
its  contents;  and  thirdly,  on  the  signs  that  that  fluid  is  puruleut 
(recurrent  rigors  and  hectic). 

I  For  Lhe  diagnoillc  felgiu  of  tbo  taarcet  of  pua  diMhargnl  with  the  uriofl,  see 
p.  147 

>  Oiilfe  recoTdi  a  c»M  of  pyoD<^pbr(«i«  in  n  PortusMM  physician,  reiilding  !■ 
I'ari*,  which  wmi  minlakcii  for  n  ry*t  nf  Ihi'  ■plMii.  cio  piw  lira  ttvcr  kppearedio 
tb«  urino;  indvcd,  Hxvn  wok  iw  uriu«ry  fym|>totn>  at  miv  time-  Nilxtoa  puno* 
tun.tl  till!  (iipp(««(l  ev»L  And  withdrew  4}  iitro'  of  pw.  Tnc  p«Uent  tunrlvcd  &S 
dnyi.     {Uaz.  d«  U6p.,  16&a.) 
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PROuNOgis. — Tiie  prospects  of  a  pulicnt  sufl'erinp  from  pyelitis 
d'lHV'r  tfrc'fttly  acconliiii;  as  one  or  both  sides  are  affecteo,  and 
according  to  the  nature  of  the  excitin*;  cause. 

DoiihiD  pyelitis  iirrivcd  at  the  pnriileiit  stage  is  a  diflordcr  of 
very  grare  conBeqnence,  whatever  may  havw  been  its  mode  of 
origin,  and  usually  proven  tutal  in  tlio  end.  When  the  disease 
if)  confined  to  one  side,  the  imuo  nmy  he  favorahle,  either  with 
or  without  destruction  of  the  kidney.  Cattetf  of  this  last  cla»H 
are  nut  iiitreipient :  niiinerous  exitniples  have  heen  recorded  in 
whii-h  diie  kidney  hns  heen  found,  atier  death  from  some  other 
cause,  bearing  the  marks  of  previous  sacculation  and  Buppura- 
tion.  Soinetinios  nothing  is  found  in  thcBitaation  of  tlie  kidney 
beyond  the  capsule  of  the  gland  tightly  embracing  a  urinary 
calcutuA:  in  others,  an  empty  cellular  sac;  in  otliern,  a  miccu- 
laTed  pouch  completely  filled  with  concrete  pus.  An  example 
IK  reported  by  Kussnianl'  in  which  pyonephrosis  was  encountered 
(post-mortem)  apporently  in  an  earlv  stage  of  obsolescence.  The 
patient  died  of  constitutional  eyphilis.  with  lar<laceou8  liver  and 
spleen,  and  liriglit's  degeneration  of  the  left  kidney.  The  right 
kidney  was  converted  into  a  soft,  thick-walleil  tumor,  us  large  as 
a  child's  bead,  eituQted  in  the  right  hynocljondrium.  It  was 
filled  with  thick,  inodorous  pus;  the  renal  litwne  had  totally  die- 
appeared.  The  sac  had  contracted  adhesions  to  all  the  surround- 
ing parte.  The  ureter  was  adherent  to  the  wall  of  the  sac,  so 
that  the  escape  of  the  pus  was  prevented,  A  probe,  however, 
could  be  passed  along  it  into  the  dilated  pelvis.  Tlie  diseaFc 
was  evidently  of  old  date :  no  symptoms  (bovond  the  physical 
signs  of  tumor)  referable  to  it  were  observed  during  life;  and 
the  cause  of  its  production  could  not  be  clearly  made  out  after 
death. 

The  gravity  of  pyelitis  has  a  cloae  connection  with  the  nature 
of  its  original  cause.  Cancerous  and  tubcrtuilous  pyelitis  in- 
variably prove  fatal :  the  i>rognosis  is  almost  equally  hopeless 
when  the  disease  is  secondary  to  enlarged  prostate,  nitractable 
disease  of  the  bladder,  or  urethra.  The  prospect  is  more  favor- 
able, though  still  exceedingly  gi-ave,  in  eases  which  follow  preg- 
nancy, or  ilepend  npon  renal  gravol,  calculus,  or  hydatids. 

When  pyelitif!  is  secondary  to  some  acute  disoaac  (zymotic 
fevers,  etc.t  it  is  of  very  slight  couHequcnce,  and  £ipeedily  passes 
awny  with  the  subsidence  of  the  primary  diHorder. 

Rupture  of  the  sac  into  the  thoracic  or  peritoneal  cavities 
i»  speedily  fatal.  Rupture  into  the  intestine  generally,  if  not 
always,  proves  ultimately  fatal :  but  the  sac  may  open  through 
the  toin  with  a  favorable  issue;  tliough  this  is  exceptional. 


»  Wiireb.  Mod  Ztiuclir,  1!M'4.  p.  43 
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Trbatuknt. — The  chief  general  indtcationB  in  the  nianag&- 
meut  of  eases  of  pvelitio  uw :  to  remove  the  exciting^  cause,  and 
to  arrest  or  eontml  the  pnniient  discharge. 

Wheu  pyelitis  is  seeoatlary  to  Bright's  disease,  diahctes, 
Bcurvy,  pur|Hirii.  (liphtherta,  typhiis  or  other  zymotic  fever,  the 
gravity  of  the  primary  disease  so  overshndows  the  sccondan' 
afibction  that  the  latter  rarely  demands  separate  attention.  It 
is  onl}'  in  tlie  rare  hemorrhage  examples  when  (he  loes  of  hlood 
by  the  urtiie  becomes  threatening,  tJiat  the  internal  administra- 
tion of  astringents  and  styptioa  becomes  neeeesary. 

The  particular  treatment  applicahle  to  the  different  species  of 
pyelitis  will  be  found  described  under  the  several  headings  of 
Concretions  in  the  Kidnevi  Parasites,  Tubercle,  Cancer,  et<;. 

The  following  observations  will  find  their  appUcatiou  in  those 
oases,  both  acute  and  chronic,  in  which  the  iiiHainmation  of  tlie 
pelvis  and  infundibuhi  is  a  leading  feature  of  complaint,  and 
the  source  of  the  more  important  symptoms. 

If  the  attack  he  acute,  and  an^onipanied  with  pain  in  the 
renal  region,  frequent  and  ]>ainfnl  micturition,  bloody  urine, 
and  fever,  the  loins  should  be  cupiied  to  eight  or  twelve  ounces; 
the  cupping  should  he  followed  up  with  warm  l>atbs  and  hot 
poultices  to  the  loini*.  "W"arm  diluents  f^liould  be  freely  admin- 
istered. Opium  and  other  anodynes  arc  sonietimos  demanded 
on  account  of  tlie  intensity  of  the  muttering  and  evidence  of 
apaem  of  the  ureter. 

In  clironiu  casen,  when  the  secretion  of  pus  is  profuse,  the 
efforts  of  the  practitioner  must  be  directed  to  lessen  the  dis- 
churge.  and  to  bring  the  renal  tumor,  if  there  be  any,  to  a  state 
of  contraction  or  of  obsolescence,  and  throughout  to  keep  up 
the  general  health  to  the  highest  possible  standard. 

Among  the  remedies  which  arc  available  to  chuck  the  dis- 
charge oipus  are,  the  mineral  acids,  alum,  veL'etaMe  astringents, 
tincture  of  cantharidce.  balsamic  and  terehmihine  substances. 
These  last  are  only  applicable  whtn  the  disease  is  thoroughly 
chronic,  and  a  stimulant  tu  the  mucous  mcuihrane  is  required. 

The  metallic  astringents  have  also  been  occasionally  employed 
with  success,  when  otber  means  bare  failed.  Mosler  relates  the 
following  instance  of  the  good  effect*  of  acetate  of  lead,  in  a 
case  of  uncomplicated  pyelitis  arising  (prcaamably)  from  cold  : 

David  G.,  »U  t9,  cutler,  came  und<>r  ireatnient  ia  August,  1861.  In 
the  spring  of  the  year  he  hail  been  working  in  a  very  cold  place,  and 
his  illneSR  commenced  wilh  s  smarting  pain  in  paseini;  water.  This  was 
followed  by  tho  appearnnc^  of  pus  in  the  iirtne.  Wheu  the  case  oaine 
und*r  ohBervali'jii,  it  w««  quile  uiicninplicAted  ;  the  only  coniplnint  was 
smarting  in  inHkiii}^  wiiter,  uii<)  a  iK-inre  to  void  it  about  every  hour. 
Compronion  of  the  urethra  cuuiteil  no  pus  to  ap[>enr  at  ihe  orifice;  tha 
pus  was  thoroughly  mixed  ivith  the  urine,  giving  the  latter  a  turbid 
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appcaraocc.  After  etundiug,  a  layer  of  pus  eubeidcd  to  the  bottom  of 
the  vt-ssel,  about  holf  an  iiich  [Iii<^k.  The  niicni»eu|R'  brought  to  view 
pue  oorpuBcles  and  variouH  forms  uf  epithelial  w-lls,  Bome  of  wbieh  were 
fatty.  The  albumen  wa»  no  more  than  mrrosponded  to  the  amouut  of 
pus.  The  reaction  ntia  ticitl,  and  continued  .lo  throughout.  At  flnt 
vegetable  aatrint^cnin  in  large  daies  ( 10  f;rnin<i  of  tannic  arid  thrice  daily) 
were  employed  ;  then  balsamic  reme^lies  in  the  form  of  Griffith's  mix- 
ture,  etc.;  then  alkalies  t'sod.  bicarb.  |;iij  daily).  The  quantity  of  pus 
remained  stationary,  in  npite  of  all  these  remediefl;  but  the  smarting  in 
passing  water  had  mostly  ceased. 

In  the  beginning  of  October,  the  patient  complained  for  the  first  time 
of  ]>ain  in  the  right  himba-r  region.  At  that  time  there  were  blood-cor- 
puscles in  the  urine,  n»  well  ne  pus  and  epithetiiim.  The  pus  had  in- 
creased. The  alkftliea  were  now  combined  with  the  u»e  of  warm  baths  ; 
the  blood  soon  dtMip])eiired,  and  the  pains  ceased,  but  the  pus  coutiuued 
uodiiuinished. 

On  the  1st  uf  Jnuuary,  115G2,  the  us«  of  acetate  uf  lead  was  com- 
Q)euc«d  ia  doses  of  three  ):raiue  three  timc«  a  day.  At  the  end  of  eight 
daye  the  do8e  wus  incruasud  to  four  grains  llinw  times  a  day.  The  effi-ct 
of  thu  treatment  <ju  the  umuunt  ol  pus  was  marked  ;  ou  the  teulh  day  the 
quantity  was  visibly  diminished,  and  shortly  ailerwards  it  disappeared 
nltugether.  Borne  mouths  later  Clie  patient  presented  himself  uguiu;  the 
urine  was  found  quite  free  from  pus,  and  ttie  general  health  bloouiing. 
These  large  doses  produced  colicky  symptoms  toward  the  end  of  the 
second  week  ;  and  there  was  at  the  same  time  a  decided,  though  not 
great,  diminution  in  the  daily  quantity  of  urine. 

The  tiuctare  of  the  ee8<^ui chloride  of  irou  has  fiometiniea 
proved  of  itigtml  service,  ae  in  the  followitig  example: 

B.  H.,  a  woman,  xt.  hi,  was  admitted  uoder  my  care  into  the  Koyul 
Infirmary,  iu  December,  18G2,  in  a  state  of  extren>e  weakness  and  ema- 
ciation. On  examiutDg  the  uriue  it  was  found  acid,  loaded  with  pus 
mixed  with  some  blood.  Micturition  was  frequent  with  smarting  pain. 
Careful  and  repealed  exploration  of  the  bladder  failed  to  detect  a  stone. 
The  right  kidney  was  painful  on  pressure,  and  the  Huamaeeis  dtBclosed 
obscure  hbtory  of  renal  calculus.  There  vm  no  fulnew  in  the  loin. 
The  daily  quantity  of  pus  vas  estimated  at  three  ounces.  The  deposit 
ID  the  urine  contained  no  cellular  elements  except  pus  and  blood, 

She  wa«  first  put  on  a  mild  alkaline  treatment,  with  generous  diet, 
and  six  ouncee  of  wine.  No  improvement  followed ;  she  continued  to 
loee  ground,  and  was  unable  to  leave  her  IhkI  ;  the  tongue  became  dry 
at  iinu-6.  and  gymptonia  uf  sin'er«  hectic  ehoned  themselves.  The  alka- 
lies were  then  dtxroniioiied  :  and  80  tln)|ui  of  tincture  of  steel  in  a  wine- 
gloKA  of  water,  admini^Kired  thrive  cinx-s  a  day;  the  wine  was  increased 
lolOoimcea,.  ThiHtn'atment  ww.  conlinui'<l  for  many  weeks,  and  gradual 
amendment  net  in.  HliMid  di.>uippeared  wholly  from  the  urine,  und  the 
discharge  of  pus  was  reduced  to  Icm  than  half  an  ounce.  The  general 
health  improved  proportionally;  and  in  March,  1863,  the  patient  was 
able  to  leave  the  hospital  in  a  fair  way  of  recovery,  f^he  afterwards 
presented  hen*e)f  among  my  out-patients  from  time  to  time  for  itome 
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months,  and  steadily  gained  strength.  At  length  she  went  to  her  work 
(weaving),  ami  I  heard  nmhing  m^re  of  her  until  April,  ISfU.  All  her 
arniptotns  had  returned  in  great  ncverity  some  weelcn  before.  Bite  t)e- 
Ciiued  to  comply  with  my  recommeudat'.rm  to  enter  tb«  Infirmary,  ami. 
four  weeks  aAer,  I  heard  uf  bet  death. 

Among  the  genera!  menus  tlcsigned  to  keep  up  tlie  v\gor  of 
Uie  Byatctn,  the  most  important  are  eod-livcr  oil,  quinine,  nour- 
ishing diet,  and,  above  all,  change  of  air.  Sea-eide  localities 
are  prefcrahle,  and  oven  sea-bathing  may  be  recon  mi  ended,  If 
Oic  patient's  !*trength  permit. 

When  renal  tumor  exists,  U  may  be  treated  like  nbseesses  in 
other  situations,  by  tiK'iHion  and  free  drainage^  with  tnitiHeptic 
precautions,  and  in  this  way  a  complete  cure  may  he  ettected. 
As  a  rule,  however,  it  is  not  advienble  to  take  any  stops  with  a 
view  to  procure  evacuation  of  the  sac  through  the  integuments, 
utiless  there  be  decided  indications  of  pointing.  It  must  be 
retnetnlicred  tliat  there  is  always  a  chance  («n]>pofling  the  diB- 
ease  to  be  confined  to  one  «idc}  that,  witli  rest  and  patience,  tlie 
pus  may  heccTiiu  iuspi^j^aled,  and  the  abscess  pass  into  u  perma- 
nently obsolescent  slate;  or  that  gradual  emptying  of  the  sac 
may  take  place  with  tinal  atrophy  of  the  renal  tissue.  The 
advantages  of  an  expectant  treatment  are  strikingly  illustrated 
in  the  following  case,  recorded  by  Ilenninger: 

The  patient  received  a  blow  on  the  left  lumbo-renal  region  in  IMS. 
Obscure,  [terststenl  renal  |>alnB  followed  the  accident.  Three  years  after, 
the  pslient  had  nephritic  cuHc  im  the  left  ^ide.  which  recurre<i  in  periodic 
cat  panisyaiDs,  resenihltng  ague.  In  l'*52.  the  atJacks  recurred  about 
every  three  days ;  tliey  were  followed  by  the  discharge  of  a  highly 
purulent  urine.  Mixed  with  the  pu@  were  fouud  epithelial  cells  and 
crvslJillint-  tieposits.  A  tense  claslic  tumor  wh;^  discovered  in  the  left 
hypoohnndriiim,  extending  as  far  as  the  vertebral  column.     After  a 

Snrnxysin,  and  discharge  of  pus  with  the  urine,  this  luninr  was  only 
(Mibttully  perc«ptihle,l)Ut  in  exploring  along  the  course  of  the  ureter, 
a  iKidy  as  large  as  a  nutmeg  was  dtMovered  in  the  iliac  ftmsa,  in  the 
track  of  th«  ureEer.  The  nature  of  the  ease  wns  nnw  clearly  made  out 
to  be  calculmis  pyt-litiii  with  tumor.  The  advice  tif  M.  SchuUenberger 
was  to  vstahlish  a  iistnlous  opening  in  the  renal  region  with  a  view  to 
provide  a  safe  outlet  for  the  pus,  and  thnii  relieve  the  neuralgic  paro!C- 
ysnw.  On  consulliiiR  with  Prof.  S^illot,  it  was  agree4l  to  wnit  the 
progress  <>f  events,  in  thf  hope  that  thn  renal  lifsue  would  be  gnt'tunlly 
abeorlied.aud  the  kidu4*y  reducetl  to  a  menihranoutt  punch,  wlii(.-h,  on  the 
oeMOtioD  of  the  secretion  of  urine,  might  eventualtr  couLrnct.  Theee 
bopea  were  realized.  A  rnert-ly  jialliative  treatment  whs  adupte<l ;  and 
six  mouths  nl^erwanla  the  paiieuL  saw  an  end  tu  his  sutferings  ;  he  has 
coDtioued  since  in  uninterrupted  heiLlth-' 

I  HtDnin^ier,  Tliv*«  dv  Stnitlwurg,  18421 
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There  are  cases,  indeed,  in  which  the  distention  of  the  sac 
becomes  bo  great,  that  the  peril  of  rupture  into  the  peritoneum 
exceeds  the  risk  of  making  an  opening  through  the  integu- 
ments. 

The  radical  treatment  of  unilateral  pyonephrosis  by  removal 
of  the  kidney,  although  several  successful  cases  are  reported, 
must  yet  be  considered  as  subjudice.' 

*  Se«  tbe  di^ciiEsion  in  the  Clinical  Society  of  London.    Lancet,  18S2,  i.  p.  627. 
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CONCRETIONS  IN  THE  KIDNEYS. 

Close  oxamtnation  ofseotinnR  of  the  kidney  BomctimeB  reveals 
the  existence  of  rnmerous  ycllowisli  or  Ijrownish  striie,  running 
ironn  the  papillje  touard  the  base  of  the  pyramide.  Theae  are 
due  to  the  prectpitation  of  amorphouH  urates  within  the  straight 
canals.  This  ii;  generally  only  a  post-mortem  phenomenon : 
the  cooling  of  the  body  after  death  diminishes  the  solubility  of 
the  urates,  and  causes  them  to  be  precipitated  in  the  nriniferous 
tubes. 

In  newly  born  infanlR  who  have  breathed,  such  Btriie  are  very 
frequently  found,  especially  when  death  occurs  between  the 
aecoud  and  fourtceulh  days  after  IVirtli.  Virchow  is  of  opiuioo 
that  such  a  depo-^it  is  due  to  the  excessive  excretion  of  orates 
due  to  the  increased  metabolism  of  tissue  consequent  upon  the 
establishment  of  respiration.  In  a  few  cases,  however,  the 
deposit  has  hyen  fourjd  in  diihiren  who  have  never  respired 
(Hoogcwegand  Martin,  Khstein). 

A  similar  precipitation  may,  however,  occur  during  life,  and 
constitute  the  first  link  in  a  chain  of  consequences  which  leads, 
eventually,  to  the  prmtuirtton  of  urinary  gi-ave)  and  stono. 
Uric  acid  and  oxalate  of  lime  may  also  be  deposited  in  the  same 
manner,  and  furnish  the  nuclei  of  future  calculi.  Such  concre- 
tions may  be  permanently  im]>iu;ted  in  the  uriuiferous  duuta, 
and  render  these  impervious,  and  themselves  cease  to  grow  ;  or 
they  lodge  in  diverticula  or  pouches  connected  with  the  ducts, 
and  increase  in  size  amid  the  renal  tissue;  or,  lastly,  and  most 
frequenlly,  they  are  rolled  down  along  tlie  ducts  by  the  stream 
of  urine,  and  depwited  in  the  infnndibnla  and  pelvis  of  the 
kidney  ;  and  even  many  thousands  of  minute  calculi,  formed  in 
this  manner,  may  be  encounteroi  after  deatli,  in  these  situations 
[see  case  of  .1.  R.,  p.  •il'2).  Agglomerations  of  larger  size  may 
egin  iu  the  same  way,  or  the  i>recipitation  may  first  occur  in 
tlie  infundibnia  and  pelvis. 

In  number,  si/.e,  and  shape,  renal  concretions  present  the 
greatest  diversities.  A  kidney  may  contain  oulv  ouc  uoucretioUf 
three  or  four,  or  several  hundreds.  In  size  tliey  \-ar}'  ftam  a 
pin's  head,  or  a  homp-seiH],  to  a  horse-bean:  and  if  n  concre- 
tion become  permanently  lodged  in  the  pelvis  or  its  appendages, 
it  may  go  on  increasing  to  a  weight  of  several  drachms  or 
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ounces.  Such  a  calculus  le  usuallj.'  moulded  to  tlic  divieiona 
of  tho  pelvia,  and  asHiinies  various  jrrolijeque,  branched,  or  arbo- 
racemifi,  formft. 

Tlie  tnvitomicfd  changes  produced  by  renal  coiicretionB  are, 
congestion  of  the  kidncva,  abscesses,  pyelitis,  pyonephrosis,  and 
bydronepbrosia.  These  are  considerc<l  under  their  rc8i>ecUve 
headings. 

Symptoms. — The  existence  of  coticreljons  in  the  kidney  is 
usually  indicated  by  an  aoliiiig  pain  in  the  loins,  occiiHionally 
rising  into  violent  paroxysms  (nephritic  colic).  This  pain  is 
characterized  by  its  tendency  to  shoot  along  the  course  oC  the 
nrctera  down  to  tlie  testicicH  and  the  inside  of  the  thighs;  U  is 
also  commonly  attended  with  a  sens*  of  faintness,  nausea,  or 
even  vomiting.  The  urine,  in  these  eaBCs.ia  voided  willi  uniiue 
frequency,  often  with  pain  at  the  end  of  the  penis,  nnd  it  ia  apt 
to  contain  blood,  pus,  and  epithelium  from  the  pelvis  of  Uic 
kidney. 

The  colicky  paroxysms  arc  determined  by  dislodgement  of 
the  concretions  from  one  of  the  infutidibula  into  the  cavity  of 
the  pelviB,  or  from  one  part  of  the  pelvis  to  another;  but  the 
most  severe  attacks  are  caused  by  the  passage  of  it  into  the 
ureter. 

Tlie  descent  of  a  calculus  along  the  ureter  into  the  bladder  is 

Sroduetive  of  very  distinctive  symptoms.  The  patient  is  sud- 
enly  seized  with  intense  pain  in  tho  region  of  the  affiacted  kid- 
ney, accompanied  with  a  deadly  faintncss,  sometimes  with  cramp 
and  Bicknet*.  The  pain  radiates  in  various  directions,  but  chiefly 
along  the  ureter  to  tlie  bladder,  scrotum,  end  of  the  penis,  and 
the  iuside  of  the  thigh.  Tlie  testicle  ia  retracted;  there  is  in- 
cejisant   desire  to  make  water,  but  the  How  of  urine  is  either 

Eartially  or  wholly  suppressed.  In  the  former  ease,  the  urine  is 
igh-colored,  often  mixed  with  blood,  and  voideil  in  drops  with 
burning  pain.  Violent  and  frequent  vomiting  followi^;  the  skin 
is  covered  with  a  cold  sweat;  there  in  constant  restlessness;  the 
patient  tosses  from  side  to  side,  and  assumes  in  succcasion  a 
score  of  different  positions  tn  the  hope  of  relief.  If  the  symp- 
toms are  not  speoaily  relieved,  a  febrile  movement  is  produced, 
which,  Hometinies,  attains  a  high  degree,  with  hot  akin,  quick 
pulse,  and  incessant  thirst 

After  these  symptoms  have  cnniinucd  a  certain  time — it  may 
be  hours,  it  may  be  days — relief  comes,  often  quite  suddenly. 
Tbc  patient  feels  something  drop  into  tlie  bladder,  and,  all  at 
once,  his  agony  ia  past.  Sometimes,  however,  the  concretion 
fails  to  clear  the  ureter,  and  becomes  impacted  in  some  part  of 
its  course.  In  this  case,  the  sulwidcnce  of  the  symptoms  is 
more  gradual,  and  less  complete.  In  other,  fortunately  still 
nirer,  lustnncca  the  opposite  ureter  has  already  been  rendered 


478 


OONCBKTIONS    I  .V    THK    KIDNEYS. 


imperviouK  Uy  tlu>  impactiou  ol'  a  calculn*  on  some  prexnous 
occa8ion,  uiid  (ho  Itlockirig  up  nf  the  hitherto  open  channel  is 
followed  hv  roFiil  anuria,  wliiah  leads  to  a  rapidly  fatal  iRfinc. 
{See  Supjiivrtsioii  ol"  Urine.) 

Renal  calculi  are  soinetimoR  whollj-  Intont.  They  may  even 
attain  a.  larji^  aize,  nnrl  destroy  extensive  portinus  of  the  ^lund, 
without  bctrnyinjr  their  presence  by  a  single  aymptom.  Or, 
a^iiiii,  reual  »>y(»i>toui«  tnay  exist  for  a  loujier  or  shorter  period, 
ami  then  wholly  an<l  tiually  ccaj^G.  TIhh  latter  event  may 
occur  under  Two  circumstance^:  citlicr  the  concretion  completely 
occludes  tbti  ureter,  aud  deterniiiiv^  gradual  atrophy  of  the 
kidney^  or  it  boconiep  encysted  in  a  lateral  pouch  or  diverticu- 
lum, and  ceases  to  impede  the  flow  of  urine  and  to  irritate  the 
mucous  nienibrune.' 

The  Umgnosis  of  a  calculus,  or  cnlcu]i,in  the  kidney  or  pelvis 
(except  in  talent  cases)  i«  uot  jfenei-ally  attended  with  much  dif- 
licnhy.  The  locality,  distribution,  and  paroxysmal  recurrence 
of  the  paini>,  with  the  pycliticcharDctoraof  the  urine,  are  ueuaUy 
sufficient  to  indicate  the  cause  of  euflcriug.  Xeuralj^in  nf  the 
lower  intercostal  and  abdominid  nerves  soiiietimca  presents 
great  ne^'erity,  and  a  i»aroxysmal  character.  It  is  diBtinKuinhed 
from  renal  colic  by  the  abseuce  of  bloo<l,  pus,  and  transitional 
epithelium  in  the  urine.  More  difficult  to  distinguiflh  are  those 
cases  in  which  nephritic  colic  is  produced  by  the  impaction  of 
blood-clots  or  hydatid.^  in  the  ureter;  indeed, absolnto  certainty 
cannot  often  be  obtained  in  these  cases  until  the  appearance  of 

f ravel,  hydatids,  or  clots  in  the  urine  seta  the  question  at  rest, 
he  antecedents  of  the  patient  aometimes  throw  an  important 
light  on  the  diagnosis,  and  n  knowledge  of  the  nature  of  u  fore- 
going attack  will  furnish  a  key  to  an  existing  one. 

In  the  al)«wnee  of  colicky  paroxysms — where  the  BvraptomB 
consist  <)nly  of  obst-ure  bunbar  pains  aud  i^lifjbt  dit^turbunces  of 
micturiiion.  (ireful  and  repeate<l  exainiiiation  of  the  urinary 
deposit  becomes  the  principal  means  of  arriving  at  a  precise 
diagnosis.  If  the  symptoms  be  due  to  calcnlua,  the  deposit  will, 
in  all  |irol>ability,  contain  scattereil  blood-disks  and  spindlo- 
shaped,  tailed,  and  irregular  e[nihelia1  cclU  from  the  upper 
urinary  passages.  Tliesc  may  he  accompanied  with  pus  corpus- 
cles, and  minute  ug^lonionttions  of  uric  acid.  diinib-tK'lls  of 
oxalate  of  lime,  or  Home  otlier  form  of  calculous  deposit  (,vi?  Fig. 
58).  These  unnatural  conditions  of  the  urine  are  intensitie<l  by 
violent  exercise,  and  diminished  or  altogether  suppressed  when 
the  patient  maintains  a  state  of  rest. 

I  In  DM  ev«  itiv  mleului  wm  dla(-li>irvT<l  «Kt«niiilly  tlirougb  b  flnulotu  opmiinic 
in  th<>  l<ilii,  iPttth  Tnin*.,  vol.  xxvt.  |)  129.)  In  arothemtG,  ihe  *Xom>  w<>rkM 
iu  wmy  into  tbt-  niii*clr«  *nr|  r«<itiHiii>v1  th»rc  ri)r  ni^rrn  voMit,  whett  it  win  nrmovird 
l>f  o|>omtiu»-     (Anivr.  Jvurn.  Mud.  ScivncM,  A|>ril,  1^1.) 
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The  Treatmknt  of  renal  concretione  mtiet  l>e  modified  accortU 
ing  to  the  existing  Evniptoms  und  the  aiiatomicul  cbaiiges  which 
may  be  iuferred  to  have  taken  place  in  the  kidiie_>'8, 

l-lui'iii^  tl]e  paroxyems  of  renal  colic,  the  remedies  indiuntud 
arc  warm  liaths,  emollient  enemata,  cupping  the  loins,  and,  in 
highly  sthenic  cases,  veueeeettou.  The  dulurous  sputiiu  of  the 
ureter  must  be  cornbaled  by  free  adniiuistration  of  opium. 
Thifl  drujs:  18  freely  tolerated  in  cases  of  this  chiss,  and  full  doses 
should  bti  repeated  until  the  system  is  plainly  brought  under  its 

Fto.  (>6. 
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Influence.  When  the  irritability  of  the  stomach  is  such  as  to 
prevent  the  absoriition  of  the  drug,  it  should  be  introduced  per 
rei^^tum  or  by  subcutaneous  injection.  Belhulonna  may  be  Bub> 
Rtituted  where  opium  disagrees.  The  secretion  of  the  urine 
fthriuld  he  ciiconraged  by  warm  demulcent  drinks:  hot  poultices 
should  be  applied  to  the  loina  or  abdomen,  as  the  local  symptoms 
indicate. 

Change  iu  the  position  of  the  patient  sometimes  suffices  lo 
dislodge  a  calculus  which  lies  upon,  but  has  not  become  tnlly 
engaged  in,  the  oritice  of  the  ureter.  Manipulation  of  the  abdo- 
men in  the  course  of  the  ureters  may  also  (iirilitate  the  descent 
of  the  concretion.  Sir  James  Simpson  ^ritnessed  relief  follow 
complete  inversion  of  the  body.' 

In  the  intervals  of  the  nephritic  attacks,  or  when  none  exist, 
the  treatment  must  he  ctrnducted  either  with  a  view  to  disHolve 
the  concretion  (Bfe  Solvent  Treatment  of  Urinary  Calculi)  or 

>  Bdin.  Mod.  Jonni  ,  18o8-g,  p.  76. 
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ivi'k-i>i\ltu^  to  ttiu  ruloB  laid  down  for  the  management  of  chronic 
li\iilitii*.  Whiiu  iibBceBBCfl  form,  or  pyo-  or  nydronephrosis  is 
oHLul>lUhml,  thu  modes  of  treatment  described  under  these  head- 
\nj£H  uiutit  be  followed  out. 

luoiHiiiK  the  kidney  through  the  loins,  and  extracting  the 
^ktUxtilliig  calculi  through  the  wound  (nephrotomy),  is  a  method 
iif  Iroutuiuiit  as  old  as  tne  time  of  Hippocrates.  It  is,  however, 
not  ruuoiumended  by  modern  surgeons,  except  when  suppura- 
tion hiiH  taken  place,  and  the  abscess  is  manifestly  pointing  \a 
tlio  loiiiB.  When  such  an  abscess  is  opened,  exploration  should 
Ik>  riiado  with  a  probe,  and  if  concretions  are  detected  thereby, 
tuiUtiouB  endeavors  may  be  made  to  remove  them  by  Buitable 
IrmtPuraentB.  (Hevin  and  Velpeau — Oldiield,  "Thfese  de  Paris," 
\m& ;  see,  also,  "  Gaz.  Hebd.,"  1867,  p.  767 ;  "  Lancet,"  1882,  i. 
p.  184;  1888,  i.  p.  278.) 

Extirpation  of  the  kidney,  or  nephrectomy,  is  an  operation  which 
has  been  performed  several  times  in  recent  years,  Eight  cases 
are  collected  in  the  "American  Journal  of  Medical  Sciences" 
for  January,  1873,  p.  277.  Six  died  and  two  recovered.  An- 
other case  of  recovery  after  excision  of  an  injured  kidney  is 
recorded  by  Brandt.  («  Wien.  Med.  Woch.,"  1878,  and  "  Ed. 
Med.  Journ.,"  May,  1884.)  Dr.  Campbell  records  a  case  of  cyBtic 
tumor  of  the  left  kidney  which  was  mistaken  for  an  ovarian  cyst, 
and  removed,  together  with  the  kidney,  by  operation.  The 
patient  slowly  recovered.  ("  Ed.  Med.  Journ.,"  July,  1874.) 
Still  more  recent  successful  cases  of  nephrectomy  will  be  found 
mentioned  in  the  "Lancet,  1882.  i.  p.  1070;  1882,  ii.  p.  568, 
p.  892;  1883,  i.  p.  423,  p.  424,  p.  548,  p.  963;  while  the  present 
position  of  renal  surgery  may  be  gathered  from  the  diacussions 
in  the  Clinical  Society  of  London  reported  in  the  "  Lancet," 
1882.  i.  p.  527,  and  ii.  p.  942,  and  in  the  Medico- Chi rurg. 
Society  ;  see  "  Med.  Times  and  Gaz.,"  1883,  i.  p.  624. 


CHAPTER  VIII. 

nVDnONEPHROSIS. 

Whkx  any  inij>eiiiiii(.Mit  exists  to  the  riow  of  urine  from  the 
kidneys  tlie  Bet-rt'iion  accumuhites  hehinil  the  obatruction  and 
difttondB  the  parts  abovo.  The  first  eflocts  of  the  pressure  of 
the  accumulated  urino  arc  felt  in  the  higher  portions  of  the 
ureter  and  the  pel  via  of  the  kidney:  these  parts  become  dilatod. 
Then  the  renal  t(ub»tance  is  compressed,  and  becomes  partially 
or  wholly  atrophied  and  absorbed;  so  tliat  the  organ  is  ai  len^'tb 
hollowed  oat  into  a  pouch  or  bag,  consisting  of  the  fibmuft  cap- 
sule of  the  kidney.  When  ibese  clianj^es  are  a&Hociated  with 
suppuration  of  the  lining  membrane  the  condition  termed  pyo- 
nephrosis (already  described)  is  produced.  But  in  a  consider- 
able number  of  instances  the  obstruction  is  unaccompanied  with 
jiiirulent  formation;  the  distention  proceeds  painlessly  and 
gradually.  This  is  the  case  when  the  inipedinieut  arises  from 
some  congenital  malformation  ;  also  when  it  is  incomplete,  oris 
established  by  degrees.  To  this  condition  the  terms  "  dropsy  of 
the  kidney  ■' and '' hydrorenal  distention  "  have  been  applied; 
but  both  designations  have  given  place  to  the  term  hydrone- 
phrosis, introduced  by  Kayor.  and  now  generally  adopted. 

Muumii  AsAToMy. — »Somo  years  ago  1  exhibited  to  the  Man- 
chester Medical  Society  atypical  example  of  what  may  be  called 
a  ftilly  develope<l  hydronephrosis.  It  consisted  of  a  large  ntem- 
branouB  bug,  13  inches  long  by  H  inches  broad.  It  represented 
the  right  kidney  of  a  woman,  who,  during  life,  was  supposed  to 
be  the  subject  of  ovarian  dropsy.  She  bad  been  twice  tapped 
under  that  impression,  and  died  of  peritonitis  after  the  second 
operation.  It  proved,  after  death,  to  be  the  right  kidney  and 
pelvis  monstrously  dilated.  When  filled  with  fluid  the  cyst  had 
a  lobed  or  sacculated  exterior,  like  an  enormous  colon.  The 
ureter  was  incorporated  with  the  posterior  wall  of  the  eyst,  and 
opened  obliquely  into  the  dilated  pelvis,  with  a  valvular  arrange- 
metit  ruttemuling  that  at  the  eutmnoe  of  the  ureter  into  tlie 
bladder.  The  cliauoel  was  pervious  to  a  probe;  but  the  valve- 
like deformity  of  ita  orifice  (evidently  congenital)  prevented  the 
free  escape  ot  urine. 

On  cutting  open  tfae  cavity  a  complete  fibrous  skeleton  of  the 
kidney  was  disclosed  {sfc  diagram.  Fig.  59).  The  pelvis  was 
dilated  to  the  size  of  a  large  cocoanut,  and  formed  a  sort  of 
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antrum,  in  the  interior  of  which  seven  smooth  rounded  openings 
were  situated,  large  enough  to  admit  the  little  iinger.  Each  of 
these  openings  led  into  a  rudely  pyramidal  chamber,  the  bulging 
base  of  which  corresponded  to  one  of  the  external  lobulations. 
These  chambers  were  separated  from  each  other  by  strong 
membranous  septa ;  but  they  communicated  indirectly  with  each 
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other  through  the  openings  into  the  enlarged  pelvis.  Not  a 
particle  of  kidney  substance  existed  in  any  part;  but  three  flat- 
tened fibro-cartilaginous  nodules  were  found  embedded  in  the 
outer  wall  of  the  sac.  The  fibrous  membrane  which  composed 
the  pouch  and  septa  was  exceedingly  tough  and  strong,  much 
resembling  the  dura  mater.  The  outer  membrane  evidently 
consisted  of  the  thickened  and  hypertrophied  tunica  propria, 
and  was  continuous  with  the  fibrous  structure  of  the  dilated 
pelvis.  The  septa  corresponded  to  some  of  the  embryonal  divi- 
sions of  the  kidney ;  and  the  circular  openings  represented  the 
chief  divisions  of  the  pelvis. 

From  this  type  there  are  many  variations.  The  sac  may  not 
be  nearly  so  large :  it  may  not  exceed  the  dimensions  of  the 
healthy  organ :  it  may  be  even  smaller.  The  chambers  vary 
much  in  depth,  and  in  number;  there  may  be  only  two  or  three  ; 
or  the  whole  sac  may  consist  of  only  a  single  cavity.  The  cyst 
may  be  composed  in  varying  proportions  of  expanded  pelvis  and 
dilated  kidney :  sometimes  the  expansion  is  almost  confined  to 
the  former,  which  is  transformed  into  a  globular  swelling  occu- 
pying the  hilus  of  the  kidney.  The  absorption  of  the  secreting 
tissue  ib  not  usually  complete.     The  stagnating  urine  exerts  its 
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pressure  in  the  Urst  iriHtaiice  upon  the  uapillte  wbich  become 
flattened,  and,  as  it  were,  eflaced;  then  the  bodies  ol'  the  pyra- 
mida  are  compressed  aiul  gradually  atropliied  ;  \ait\y  the  cortex 
is  encroached  on,  more  aud  more,  until  it  it^  reduced  to  mere 
islets  of  reddish  tissue  on  the  membranous  parietea;  and,  at 
leugtli,  if  life  be  fiuHiirieutly  prolonged,  these  disappear,  and  not 
a  veatigc  of  the  glandular  tissue  rcniains. 

When  only  oue  kidney  is  involved,  a  compenHuling  hyper- 
trophy of  the  oppoBite  organ  tukei;  place,  and  tliu  uritiary  func- 
tion goes  forwanl  unhindered  so  long  an  the  latter  continueB 
sound,  and  its  cbauiieU  of  excretiou  free.  There  is  nothing 
astouishiug  in  this;  but  it  ie  very  unexpected  to  lind  that  de- 
struction of  the  secreting  tisaue  may  proceed  to  an  extreme 
degree  in  froth  kiduuvs  without  evoking  marked  symptonm  of 
deranged  unne  accretion.  A  person  may  appart-otly  exist  for  a 
time  with  the  two  kldueyes  wholly  reduced  to  membraiious  eucs 
devoid  of  any  tubular  structure.  In  Dr.  Slrange's  case,  already 
cited  (p.  232),  in  whicli  profuse  diurei^in  had  existed  from  iufancyi 
not  a  particle  of  renal  substance  could  be  delected  in  the  renal 
sacs  alter  death,  though  life  had  been  protracted  to  the  age  of 
eighteen  years.  Another  equally  remarkable  case  is  related  by 
Faber.'  The  Bubjcct  of  it  was  a  little  boy,  who  had  been  ventn- 
cose  from  birth,  and  in  weak  health.  The  urine  generally  pre- 
sented nothing  abnormal :  but  on  two  or  three  occasions  the  boy 
suffered  from  severe  paroxysms  of  strangury,  with  symptoms 
resembling  those  of  stone  in  the  bladder.  Notwillistau{ling 
these  drawbacks,  the  boy  was  in  better  health  the  last  year  of 
his  life  than  he  bad  been  for  the  previous  four  years,  and  was 
able  to  go  about.  When  he  had  reached  the  age  of  5^  years  he 
fell  from  a  chair  and  died  suddenly  in  consequence.  The  autopsy 
revealed  the  following  state  of  the  urinary  organs.  Both  kiJ- 
neys  were  converted  itito  large  pouches  or  saw*,  containing  no 
trace  of  kidney  sub-stance.  The  renal  pelves  were  likewisy 
greatly  distended,  and  the  uretury  so  completely  resembled  the 
small  inteattne  that  the  dissector  held  them  several  times  in  bis 
hand  in  the  belief  that  they  were  a  coil  of  intestine.  The 
bladder  contained  a  little  turbid  urine;  its  walls  were  greatly 
thickened.  There  was  no  disease  nf  the  prostate,  neck  of 
blu<lder,  nor  urethra.  The  eutraticcii  fn>m  tbe  bladder  into  the 
dilated  ureters  were  sutKi-icntly  open. 

In  these  and  simitar  cases  the  atrophy  of  the  secreting  tissue 
had  doubtless  been  going  on  slowly  and  progreasively,  from  the 
time  of  birth.  It  cannot  be  assumed  that  complete  sacculation 
of  the  kidneys  aud  total  absence  of  renal  tisi>ue  existe«l  from 
birth;  for,  us  was  pointed  out  by  Itayer,  infants  with  congenital 
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double  liydronephrosis  are  not  viable.  LUb  is  probably  eked 
out  iu  euch  cases  by  the  vicarious  activity  of  the  sklu  and  bowela, 
which  undertake  some  portion  of  tho  dcpuratave  functioriB  prop- 
erly b«lon|fing  to  the  kidneys.  Death  commonly  takes  place, 
ill  cases  ot  this  elasH,  quite  suddcidy — Boiuctimcs  with  violeut 
urtemic  phcnonienu. 

Of  52  eases  colle*:ted  by  me,  the  hydrouephroais  wa«  confined 
to  one  kidney  iu  S'Z  instariceii,  aud  atfected  both  (double  hydro- 
nephrosis) in  20  cases.  When  the  hydronephrosis  was  single, 
the  right  side  was  more  frequently  aftcctcd  thau  the  left  (19 
ri^'ht,  and  13  lett). 

Hydronephrosis  somotimee  attains  enormous  dimensions ;  aud 
tills  the  abtfnnien  with  u  sofl  Huctmating  intumcijceiice,  reaching 
from  the  borders  of  the  ribs  to  the  pubes.  Rnycr  cites  an  lu- 
fitauce  iu  which  sixty  pounds  of  tluid  were  withdrawn  from  the 
sac  But  the  most  extraordinary  example  which  I  have  dis* 
covered  is  the  following,  related  by  Mr.  Saroael  Glass  in  the 
Philosophical  Transactions  for  1747: 

Mary  Kix  had  been  remarkable  all  her  life  for  the  preteniatural  aim 
of  her  belly-  Iler  mother  stated  that  her  daughter  was  born  drufuical ; 
but  otherwise  she  proved  healthy;  aud,  nolwithstajidiog  thd  steady 
increue  io  the  size  of  the  abdotuen,  ehe  lived  tu  be  near  23  years  uf  age. 

She  i»  described  as  a  tall  aud  well-proportioned  woman,  except  for  the 
enuniiouH  site  of  licr  l)«ilv;  and,  for  itue  of  i^o  inuvifilHy  a  bulk,  to  have 
been  bri»k  and  activo.  'Che  nieuBea,  which  appeared  at  the  usual  time 
of  tifr,  continued  regidar  utiUl  within  night  nimilhs  of  her  rleath.  The 
onlv  cnmplaiut  was  of  a  pain  occaeitinally  felt  in  making  water. 

On  the  supprefigiou  of  the  catamtniH.  there  succeeded  a  certain  amount 
of  dyspDtea,  loae  of  appetite,  and  emaciation,  with  swelling  of  one  of 
the  legs,  nud  uloeratloUB.  These  Bymptoine  gradually  increased  until 
her  death. 

Ou  taking  the  dimcasions  of  her  body  before  diaaection,  the  circum- 
ftreaoe  of  the  abdomen  was  found  to  be  juat  six  feet  four  iochca,  and 
ftom  the  xiphoid  cartilage  to  the  m  pubis  alio  measured  four  feet  and 
half  an  inch '.  The  cutanoous  vewcla  distributed  on  the  abdomen  were 
remarkably  large. 

The  thorax  being  laid  ojieu,  the  diapbragui  was  obeerved  to  be  fordbly 
protruded  inu»  that  cavity-  The  ba«e  of  the  heart  lay  under  the  right 
clavicle,  nod  ilit  ttpe.x  on  the  mocft  convex  pari  of  the  diaphragm;  which 
convexity  advanceil  as  high  as  the  third  rib.  The  lungs  were  surpris- 
iuuly  small,  scarcely  exceetiirig  in  magnitude  those  of  a  new-born  child. 
W  heo  the  abdomen  was  opened  a  vusl.  cyet  wao  dii^plnyed,  fn>m  which 
30  gallons  of  a  light,  cofl«e<olored,  limpid  fluid  were  wilhdrawu.  The 
fluid  was  not  iu  the  least  fetid.  In  figure,  color,  ibickneea,  and  magni- 
tude, this  euormuua  bag  very  much  resembteil  the  uterus  of  a  cow  at  the 
end  of  gestation.  The  whole  inside  vas  Bcabrous,  and  looked  as  if  par- 
boiled, and  here  aud  there  was  observed  a  small  quautity  of  a  conbo- 
coloretl  seiiiaient.    On  the  left  interior  part  waa  discovered  the  oriGoe 
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of  a  duct  (ureter)  which  opened  obliquelv  intn  the  cavity  of  the  tao, 
aud  would  eaAiiy  admit  a  large  g'>i>sequill.  From  this  opening  the 
tube  advaaced  about  twelve  iachee  betwccu  the  nieoihmnes  of  the  bag 
obiic]uely  upwards,  and  lowarile  the  right,  fruiit  whence  it  was  de^ectea 
dowDWHrda  and  paawd  between  the  fold  of  the  bruad  ligament  into  the 
bladder.  The  abdominal  viflrcra  were  thrust  a^ido  in  various  directions. 
The  lelt  kidncT  and  ureter  were  healthy. 

The  fluid  coDterits  of  liydrouephrotic  cysts  are  peneraily 
altered  urine.  Urea,  uric  aoid,  as  well  lis  tbe  alkuliue  and 
earthy  urinary  salts,  have  been  fonnd  therein.  Prout  detected 
urea  an^  uric  ucid  iu  the  conteats  of  &  doublo  hydronephrosis 
from  a  stillborn  iniUut.  Generally  speaking,  the  fluid  is  much 
more  watery  than  ordinary  urine;  and  sometimes  the  organic 
uriiiouK  mattorn  only  ex)«t  in  tracen.  The  fluid  may  be  variouBly 
colored  ;  it  may  contain  a  little  blood,  pus,  and  epithelium,  and 
it  is  utiurly  always  more  or  lee^  albutuinouB. 

In  the  following  two  cases  the  contents  of  the  cyat  consisted 
of  a  substance  resembling  colloid  material.  The  tirst  is  d9- 
scribed  by  DJckinaon : 

The  patient  was  an  old  woman  of  seventy.  For  iwel%-e  years  she  bad 
perceived  a  tumor  iu  the  left  hyiMcliotidrium.  wliicli  at  length  titled  the 
oelly.  Constipatiou  alternated  with  diarrhu*«.  Tbe  patient  ataled  that 
she  oeoaBtonHlly  pafise<l  "  nasly  hIuS*"  by  the  urethra,  and  that  the  tumor 
diminished  in  site  for  a  time  alter  that  ocourreace.  She  at  length  died 
of  pneumonia.  The  left  kiduey  was  found  converted  into  a  large  sac 
about  a  foot  long,  divided  by  septa  into  compartments.  Thew  com- 
partments were  filled  with  a  gelatinous  euhstaace,  which,  under  the 
microscope,  presented  the  usual  appearances  uf  colloid  matter.  It  lay, 
however,  quite  loose  in  the  cvst,  altogether  unattached  U>  the  parietee. 
There  was  no  obstruction  whatever  found  in  the  ureter,  nor  in  any  part 
of  the  uritiary  channo)t<.  Dickinson  supposed  that  an  obslructiun — 
probably  from  a  calculus — existed  at  some  previous  |)eriod,  which  led  to 
BAcculation  of  ilic  kidney;  and  that  the  colloid  matter  was  depueited 
subsequently.    (  "  Path  See.  Trans.,"  vol.  xiii.  p.  137.) 

The  second  case  is  reported  by  Prof.  Dumroicher,  of  Vienna, 
and  is  retnarkable  in  many  ways : 

A  girl  of  13  had  observed  a  swelling  in  the  abdomen  from  her  tenth 
year.  This  grew  to  an  enormous  size ;  the  ciroumlereuce  of  the  abdo- 
men, which  was  uniformly  distende<l,  measured  44  iuohes.  The  percus- 
sion sound  was  dull,  except  over  h  space  of  four  square  inches  on  the 
left  side  IhiIow  the  navel.  Fluctuation  was  perceived  over  tbe  swelling. 
Frof.  Kkoda,  under  whose  care  the  girl  first  came,  diagnosticated  an 
ovarian  cyst ;  but  he  pointed  out  tbe  poeribility  of  bydronepbrosis.  The 
case  then  paued  to  the  care  of  Proi.  Dumreicher,  who,  on  account  of 
the  dyspnceal  distress,  punctured  through  the  abdominal  wall,  and  with- 
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drevf  18  quarlB  of  a  colloidal  biMwii-cnIored  fluirl.  The  circumference 
of  Uie  be!  ly  uuw  fell  tu  30  incbes,  tuu\  the  relief  to  the  patient  was  great. 
H\x  weeks  later,  16  quHtts  moru  wore  withdrawn ;  nnri  an  injection  com* 
posed  of  onB  ounce  of  tincture  of  iodine,  in  ■!  uuncea  of  wat«r,  with  a 
orachm  of  iodide  of  pola»)iuni,  waa  inrro<luce<l  into  the  cifist.  Tliis  pro- 
ceeding proved  of  no  effpct  In  about  a  month  1 4  quarts  more  wert 
evacuated,  and  the  injection  repeated.  Severe  iodUm  followtNl,  and 
continued  for  a  couple  of  dnye.  The  [witient  then  riipidU-  inipnived, 
xud  left  the  hospital.  In  about  three  months  *he  relurued,  lar^r  than 
«ver.  The  belly  now  mea*nred  4(il  inches,  and  the  breathing  wa» 
much  cmbarra»»ed  ;  the  heart'))  apex  beAt  in  the  third  interspace,  to 
the  courHL- of  the  Huceeeding  Bve  nionlliM  the  {uilient  was  tapped  four 
times,  atid  an  aggregate  <|iiantily  of  37  quart*  of  tluid  was  withdrawn 
— making  a  lulal,  from  the  beginoing,  of  H5  quBrts  I  The  fluid  chaoged 
character  us  the  tappings  were  repeated ;  it  became  more  and  more 
EDixed  with  bh)od,  and  at  length  with  pus,  Ou  one  uccaaioD  a  dracbta 
of  the  crystallized  seifquichloride  of  iron,  dissolved  in  six  ouucet  of 
water,  was  injected,  This  was  followed  by  severe  syraptoras.  At  the 
lost,  a  fistulous  passage  iuto  the  cyst  was  kept  open  by  aa  elastic  catheter, 
through  which  the  cyst  was  evacuated  twit-e  daily,  and  washed  out  with 
warm  water.  Nolwithstaudiug  these  precaiitions,  the  contents  of  the  cyst 
ercw  daily  mure  foul,  utid  the  patient's  strength  steadily  diminished. 
>he  died  af\er  having  been  under  ohdervation  about  a  year.  On  open- 
ing  the  belly  the  cyst  was  found  to  be  the  right  kidney  enormously 
dilated.  The  i<ac  was  iotimately  adherent  to  the  liver ;  and  the  right 
lobe  of  the  lotter  was  so  eomprcaeed  that  it  waa  reduced  to  half  the  site 
of  the  left  lube.  The  ciwcuni  and  the  end  of  the  ileum  were  fixed  by 
adhesions  to  the  front  of  the  cval :  the  rest  of  the  btiwels  were  thrust 
into  the  left,  hypochondrium.  When  upcnod,  the  aac  was  found  in  some 
places  thin,  in  others  several  lines  thicu  ;  it  was  divided  inUj  compart- 
naeot«,  of  which  the  pnrietes  were  traversed  by  broad  memhrnnou.-«  beinda 
ju  varioUH  directions,  which  divided  the  cAvities  into  a  number  of  amall 
loculi.  To  thene  latter  a  number  of  cystA  with  yellowish  contents  were 
aituated.  The  anatomical  cause  of  the  diatentioti  was  not  very  clearly 
made  out;  but  it  appeared  to  consist  in  a  congenital  ohttquilv  of  the 
origin  of  the  ureter,  whereby  n  valvular  condition  was  induoed,  which 
impeded  the  flow  of  urine.  The  ureter,  alW  its  origin  in  the  cyst,  rau 
in  a  half  circle,  downwards  and  backwards,  intimately  adherent  u>  the 
cyst  walls  and  oompre«<sed  by  tliem,  A  small  supernuiueniry  renal 
artery  arose  from  the  aorta  u  few  lines  betow  the  principal  branch.  The 
left  kidney  was  eularged,  but  healthy.  ("WleuerMed.  Halle."  1864. 
p.  139.) 

Etiolooy. — The  anatomical  cunditionB  which  lay  the  foiindo- 
tioue  of  hydronephrotic  distention  of  the  kirlii€>v  nre  exceed- 
ingly varied.  Out  of  52  cusbb  which  wei-c  collated  for  the  pnr- 
po«e  of  the  present  iirticle.  there  existed  eongenitn!  nmlfortna- 
lioii  iti  20  csBcfi — aitectiiig  the  kidney,  (ho  ureter,  or  the  reiml 
artery.  In  two  of  the»e,  a  HU]>ortiuincrary  renal  nrterj*  crossed 
and  compreased  the  uret«r  near  its  origin  ;  in  four,  the  ureter' 
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u-as  ooDgeoitally  imperfaraie  :  in  three,  the  ureter  entered  nb1i< 
qoely  inio  the  pelrif*  of  the  kiJiiev,  orc«tin|r  a  valvt?.like  Imj^edi- 
mcii't,  whU-h  nectssarilv  increaswl  as  the  pcU-is*  t^xpaiMlcd.  In  a 
caae  of  double  hydroiiophroMa,  ohscncd  hy  luyw'lf,  thu  dotails 
of  which  follow,  the  left  ureter  wiis  prcally  imrrowod  nl  itn 
oriffin,  Hnd  pamed  oblirjut'W  into  iho  diluted  pelvic;  whilo  tho 
right  ureter,  which  was  pi.'rrcctly  norniKl  in  efttihre.  wit»  ks^yu- 
pressed  at  its  ^mint  of  exit  from  tho  \*c]\'\f<  hy  m\  irro^ulHt  hranch 
of  the  renal  artery.  In  a  caso  reoortlod  hy  Dr.  Simpson,  iho 
ureters  were  dilated  to  ihu  lliiekiiew  i>f  the  siimll  intestiin'  in 
their  entire  course,  except  at  iniervnlt*  wliore  ihey  were  AvldtMl 
on  theniselve«,  while  their  vesical  oriticiMi  weiv  no  coniraotod 
from  thickening  of  the  vesical  walls,  that  ther  harcK'  admitted 
the  Btilette  of  a  blowpipe.  In  a  caae  rccortfoil  by  l>r.  Hare  a 
very  curious  deforniily  waa  foutiil  in  lM)th  uretei"*!,  which  ho  thus 
describca  :  "On  taking  tlie  niasH  (the  diluted  kidney)  in  the 
hands,  and  [ire&ning  very  (irmly,  no  fluid  cuertped  hy  the  uiTter; 
examining  into  the  cause  of  this,  it  wii»  fouud  tliiit  the  ureter,  at 
a  little  distance  from  its  origin,  wa»  ooile<l  on  itttelf — like  u  turn 
and  a  half  of  a  cork-serew  brought  c1o8o1y  togvlhur,  and  that  this 
coil  wan  adhorttni  to  the  lower  iturt  of  the  dilated  pelvis :  tihovo 
this  part,  the  ureter  watt  itlightly  dilated :  hdow  it,  ttot  at  all. 
The  ooiJM  just  mentioncil  acted  uA  a  valve-like  ohHtrucliou  t4}  tho 
course  of  the  urine,  for  on  gently  dixsuoling  away,  with  the  point 
of  a  scalpel,  the  tissue  whieh  held  the  coilH  together  and  united 
them  to  tlie  tumor,  the  rotiiined  tluid  rmthed  readily  out  by  tho 
end  of  the  ureter  in  h  full  slrcaOL' 

In  18  out  of  the  'JO  congenital  omos,  llio  hydronephmniR  wiw 
double — that  is,  it  adected  both  kidneys.  Twoof  thejie  rK*ini«lu'"l 
stillborn,  one  lived  six  hourw,  one  thirty,  and  one  thirlv-fiix 
hours,  while  one  died  twenty  dayn,  and  another  between  tlirc* 
and  four  months  &t\«r  birth  :  but  Dr.  tlnrc'n  patient  (Jx***  men* 
tioncd)  Burvivod  to  the  ago  of  thirty-eight  veurw;  arid  the  re- 
maining four  lived  for  period*  varying  from  hvo  and  a  liaU"  to 
twentv  yean.  We  must  HHxurue,  in  ihune  hitter  raHc',  lliut  the 
Impediment  to  the  urinary  tlow  wnM  at  flrst  inconiirlelo  (tiningh 
the  malformation  wim  congenital),  and  that  itn  efloctit  were  not 
fuljv  developed  until  a  subsequent  period,  and  then  prrd^ahly 
witti  extreme  fliowncas. 

In  an  instance  cited  by  Rayer,  tho  obstruction  (congeiiilal) 
was  conatituteil  by  an  imporfornlo  urethni;'  the  blnddor  ureters. 


<  Med.  TioM  sod  Ou..  t(t68.  i.  8U. 

*  In  a  «»•  whn-'>  ■-—-""-' ■'■  "■-  f.— ■■••■—  ..f  •(.'■   i|i(«  Dr.    Hi*''"-    "i-'  ■■' « 
mklecliild,  who   .  'UjimfifM' 

otilnictiog  aiii"  .  i«j  «o « t/i  '■  ■■t 

two  flogVfVL    Tha  kidmy*  Ui*nw«tT«i  n(Mn«d  ib«  lobuhtMl  ohanKMr  vt  lh«  mat 
OfftW. 
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and  kidoe^s  u-ere  distended  iuto  cfkpacioue  sacs  (loc.  ciu,  iii. 
604).     Phimneia  also  is  given  hb  a  cause  of  hydronephroHis.' 

Conjcenital  hydronephrnaia  is  often  associated  with  mal- 
formalious  of  otlier  orgaiis-^ini perforate  aims,  Iiarelip,  club- 
foot, etc. 

Of  the  32  cases  in  which  the  obstruction  ai-oae  later  in  life,  it 
waa  due,  in  eleveu  instariceit,  to  the  impaction  of  a  ohIcuIub  in 
the  ureter :  and  a  similar  impediment,  although  not  actually 
found,  was  inferred  to  have  existed  at  some  previous  period  In 
three  others.  In  five  eases,  a  narrowing  or  obliteration  of  the 
ureter  existed  iioflr  its  origin  or  its  tcrniination,  produced  pre- 
fiumablj,'  hy  some  past  inttaniniatorv  or  ulcerative  ]>rocesfl,  fol- 
lowed by  subsequent  constriction.  In  three  canen  reported  by 
Dr.  Simpson,  the  ureter,  which  was  of  normal,  or  greater  than 
normal  calibre,  was  compressed  immediately  above  the  pelvic 
brim  by  a  thickened  teu<linous  baud  of  the  peritoneum,  ap[>ar- 
ently  the  result  of  old  inttanimatory  action.  In  six  instances, 
the  ureters  were  compressed  near  their  t-ntraace  into  the  bladder 
by  a  pelvic  tumor — graWd  uterus,  ovarian  cyst,  or  a  cancerous 

growth :  cases  of  tiiis  class  are  uo  doubt  much  more  frenuont 
lan  these  numbei-s  indicate;  but  they  are  generally  slight  in 
degree,  and  seldom  goon  to  the  production  of  a  palpable  tumor 
in  the  llunk.^ 

In  a  number  of  the  cases  collated,  a  meclmnical  cause  for  the 
distention  could  not  be  assigned,  or  such  a  cause  was  only 
obscurely-  indicated.  In  some  of  theee,  no  doubt,  a  more  care- 
ful inquiry  would  have  eolved  the  difticuUy  ;  but  still  there  are 
cases  which  must  at  present  be  rcgarde<l  an  mechanically  inex- 
plicable. 

In  a  few  cases  hydronephrosis  has  followed  upon  an  injury 
to  the  region  of  the  kidney.'  It  is  probable  that  in  such  casoe 
the  injury  has  been  followed  bv  inflannnation  and  consequent 
formation  of  cicatricial  tissue  wtiich  has  coinnrcRsed  the  ureter. 
The  two  following  cases  illustrate  in  a  striking  manner  how 
a  congenital  malformation,  wliiitb,  at  first,  only  offered  a  slight 
obstruction  to  the  coiirae  of  the  urine,  comes,  step  by  step,  to 

'  Sm  n  ctuK  reanitrd  by  Dr.  Jiiritcs  in  Ui«  Rdinbuigh  3l«dicMl  Jcumnl, 
1877,  u.  Wt.  Hi  tK'll«v4»  thKt  l\w  rrvgii«nt  Rifoturitiwo  wu  lb«  proximfttc 
ouite,  tbe  ooDtnoUoiu  of  tbo  bladder  pnTontiug  the  flow  of  urino  tbroagh  Uia 
UKWn. 

'  6titdf«tdt  found  dlliUUon  of  ihauroUroomnoD  iti  woatui  dying  in  childlnrth, 
cvfin  whtn  Uicra  wiu  nn  latiMnl  displHr(ini?ni  of  tb«  womb'  In  »)Xlo<-n  jftl- 
niort*m  ntntuinittion*  liv  found  tiicli  a  dilntiLtion  ninn  tim«t ;  it  iilmi:«t  alwftjn 
bcgiti*  whera  thvun-tcr  cnwxw  tliu  c.>ti)tn<>i]  iliatc.  Hydfrn-phrosu  truni  tbUoBUse 
(f<it»rpen>l)  u  miirh  nii>r«  fr«^u«i)tan  lti«  right  than  ih?  l«fl  (id«.  Uatoftw^Wa 
cm«»,  Sudfuldi  found  ii  only  WM  oo  ibfl  IttU  (Uotiataacbr.  f.  Geburtsk,  1942, 
p.  71.) 

•  .Vw  Cmft,  Brit.  M«l  Joum  ,  1881,  i  p.  138;  Bioln.  Sew  York  Med.  R»cord, 
AprU  17,  18«0,  and  Si>ti«r,  Lyon  Hid.,  No.  46, 1880. 
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constitute  a  greater  obstrucftou,  and  at  length  produces  fatal 
results : 


T.  8.,  ret.  20,  came  unHer  my  care  February 

le  age  of  two  years,  to  attacks  of  ob»t 


1867.    He  had  been 
nf  the 


subject,  i'rnm  the  age  of  two  years,  to  attacks  or  obrtruction  ot 
bowels,  ctmtinuing  for  four  or  five  days,  and  recurriiiR  at  uncertain  in- 
tervals of  a  few  weeks  or  nionthe.  Duriiifr  these  altacka— which  of  late 
had  been  more  fre'iuent  nnd  more  severe — tht^  nbilonien  became  ewollco 
and  tender^  and  there  were  sickucae  niid  vumiliag.  The  condittoa  of  the 
nrine  had  never  attracted  any  attention. 

When  I  was  called  to  .sec  him.  he  waa  suffering  from  one  of  these 
attacks.  The  bowels  had  not  been  moved  for  live  days;  the  abdomen 
was  distended  and  painful,  and  there  was  frequent  vomitinc,  which  wa« 
not  BtcrcoraceouB.    The  urine  was  reported  to  bo  exceedingly  seamy. 

On  the  next  day  (March  1)  he  pawed  only  four  ounoea  of  urine.  The 
characters  of  this  apecimen  wcr«  peculiar.  It  was  mixe<l  with  blood, 
a^d  its  apecifio  gravity  was  only  1008;  no  renal  ca«t«  were  found,  but  a 
large  number  of  trnnsilional  epithelial  Kralen,  nurh  as  line  the  pelvig  of 
the  kidney.  The  f)icicniH«  had  cea»e<1,  hut  the  condition  of  the  abdomen 
end  the  cuiif<tipation  remained  the  Mme. 

On  examining  the  loins,  it  waa  found  that  there  was  distinct  bulging 
in  both  lumbar  regions  ;  the  bulgeil  porliims  bad  an  elastic  f«el  and  com- 
muDicated  to  the  tiugers  an  oljscure  sense  of  Huctuation.  Both  loins 
were  dull  on  percusuoD,  and  tb«  duloeas  reached  forward  to  a  line 
exleodiug  from  the  costal  margins  to  the  anterior  spines  of  the  criala  ilii. 

On  the  next  day — eeventh  day  of  inlcetiiial  obetnictioo — he  passed 
three  ounces  of  urine,  similar  in  character  to  that  before  deecribed.  On 
the  eighth  day,  there  waa  total  nnppreesioD  of  urine.  On  the  ninth  day, 
copious  discharges  of  urine  took  place,  amounting  in  the  course  of  the 
day  and  night  to  more  than  a  gallon.  The  appearance  of  the  secretion 
was  almost  normal.  It  was  strHW-eolored  and  clear;  it  oontatnod  no 
albninen.  and  only  niicroscopiral  evidence  of  blood.  It  was  only  uu- 
natural  in  its  s|)ecific  gravity,  which  ranged  in  the  different  8]>oaineQa 
from  1005  to  1007.  The  bowels  still  contiuue<l  without  a  jiassngc ;  but 
a  sensible  softening  of  the  abdomen  had  taken  place,  and  the  elaalic 
swelling  on  the  left  side  was  very  decidedly  diminished  in  hIkc.  On  the 
tenth  dav  the  urine  flowed  freely,  and  fully  a  gallon  wajt  voided  before 
night.  It  had  the  same  characters  aa  the  urine  pswcl  the  previous  day. 
About  midnight,  on  the  tenth  day,  the  intentinal  obatruction  likewise 
gave  way,  and  an  immense  quantity  of  semi-liquid  feces  waa  evacuated. 
It  wa«  now  hoped  that  speedy  recover)'  would- — at  least  for  a  time — take 
place;  but  on  the  eleventh  day  the  general  nymptoms  were  alarming; 
no  nrine  was  secreted,  ihe  tongue  and  teeth  became  coatol  with  wtniea, 
and  the  prostration  was  extreme.  On  the  twelfth  day,  death  tixik  place, 
preoetled  by  a  Bt  of  convulsions,  no  urine  having  been  discliarKe>l  for 
sixty  hours. 

Autopry. — Oo  opening  the  abdomen,  two  aofl,  Inbulated  tumors  were 
found,  one  in  each  lumbar  region  ;  these  wore  the  enlarged  and  saccu- 
lated kidneys.  The  left  kidney  was  ten  inches  long  by  about  seren 
broad — the  right  about  ii  ([uarler  less.  To  the  bulging  inner  sides  of 
the  lefl  kidney,  tlie  desceniling  C4)lun  waa  tirtuly  adherent  by  a  broad 
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ftUftchment  for  the  spAc«  of  about  Lltre«  inches.  It  was  here  that  the 
iiitffitinal  i<b»Lrtict)on  la<r ;  the  buwel  wae  coulracted  nl  thU  epot,  and 
tightly  titretch«<l  over  the  dUtvD<!i><l  kicluvy  iu  eucb  u  ninnner  A8  to  pre- 
vent th«  free  pBwtge  of  feces.  The  kidneys,  ureters,  and  renal  srlerie* 
were  carefully  ilisMcLeil  out  with  a  vit^w  ofaeiH-rtaiiiin^  the  mcchuaical 
cause  of  the  imjiedimeiit  to  the  fluw  of  the  urine,  wbicb  ]iroduced  tbo 
miecbief. 

Ou  the  left  eide  ^Pig.  60),  the  renal  artery  was  normal  iu  iia  diatribu- 
tion ;  but  the  ureter  presented  an  anomaly.  At  its  origin  from  the 
diitttcJ  pelvio,  the  ureter  wae  exceedingly  narrowed;  Iti)  bore  was  so 

Fto  BO. 


Ijrf  hiitaajr,  (iiuvlniE IH»  Mn<>wtMSiaaw«M 


Hal  ar  Ui>  untor  ud  di*  cMl^iy  (f  Ha 


aninnc*  Into  ihn  tUlatod  pMt  (riww  WW  Jbatth  iS*  mttMl  (Im), 

oontraoted  that  only  a  line  probe  could  be  pasiied  along  it.  The  entraaoe 
of  the  ureter  iutu  llie  pelvis  was  aUo  obl^ue,  »o  thai  a  valve-like  olwtnjc- 
lion  was  thereby  cuustituled.  The  action  of  this  latter  impediiDfiit  was 
clearly  dbown  when  the  twcculated  mass,  after  being  eeparuled  from  its 
connection,  was  held  in  the  hnod,  and  Hubjecled  tu  various  degrees  of 
prewiire.  With  mnderate  pressure  no  urine  escaped  from  the  cut  end 
of  the  ureter;  but  when  the  mass  was  struugly  c<)iupree&e<l,tbe  obliquity 
of  the  origin  of  the  uieter  was  for  the  time  etfaeed.  and  urine  e«ca|>e<l 
fVeely.  llic  same  thing  doubtleee  happeue<l  during  life.  When  the 
dJBtenlioD  of  the  kidney  was  moderate,  the  course  of  the  urine  was 
obAtructed  :  but  when  the  urine  acctimulule<l  and  the  distention  became 
greet,  the  obstruction  was  Bt  length  overcome,  and  the  contents  of  the 
sac  escaped.  Tho  lower  portion  of  the  left  ureter  was  free  from  obstruc- 
tion, and  of  the  usual  dinicnaioos.     When  tbie  kidney  was  laid  open,  ii 
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(with  the  pelvis)  was  Men  to  be  (inverted  into  one  large  lobulated  aac, 
fill«il  with  urine  (we  Fig.  61).  The  renal  substaoce  was  rer)uc<^  to  a 
ihin  layer,  varying  from  a  line  to  two  lines  in  thickness,  which  forrood 
the  outer  bountlnry  of  the  eac.  There  were  no  tracer  of  the  pyramids. 
The  inftinHibula  ami  caJiwB  were  eBormuiiifly  dilatetl,  and  conotituled 
the  sBCculatinDS  which  gave  th?  mass  its  lubulRr  character. 

The  series  of  changes  which  brought  the  lefl  kiduey  to  the  state  in 
which  it  was  found,  were  probably  something  aa  follows:  The  oarrow- 
iag  at  the  oommeocemeDt  of  the  ureter  was  doubtless  oongeoital,  and 

Via.  Itl. 


Th*  l*fl  klinvy  <«*  "V**'  (alMnt  aat-taanh  tlw  mrmal  *!■■). 

constituted,  from  birth,  a  slight  iiii|H-diiup[il  to  the  free  escape  of  urine, 
and  occasioned  gradunllv,  in  the  course  nf  veare,  br  the  diBtending  fi>r<.>e 
of  the  accumulating  urine,  n  dilatation  of  the  pelvis  and  infunuibula, 
and  a  progressive  excavation  of  the  kidnev.  As  the  pelvis  became 
enlarged  and  distended  with  urine,  it  acquired  a  more  globular  form, 
and  the  oritice  of  the  ureter  was,  in  consequence,  carried  upwards  and 
aasamed  an  oblique  direction,  bo  that  an  additional  obttacte  to  the  escape 
of  urine  was  thereby  created,  and  one  which  could  imly  be  ovcrciinio  at 
iutervals,  when  the  preaiure  from  h«hiud  became  extreme.  The  ad- 
hesion  of  the  colon  was  doubtless  an  event  of  later  ficcurrcncc,  and 
was  the  coniiequencA  of  irritation  and  intlHmmalInn  produced  by  the 
intermittent  pressure  against  it  i}f  Ihe  distended  kiduey  and  pelvia.  It 
is  quite  clear  that,  when  this  adhesion  had  once  taken  place,  temporary 
obstruction  of  the  bowel  woulit  arise  whenever  the  ki'lney  became  dis- 
tended with  ariue  beyood  a  ceriaio  point;  and  that  when  tibe  inoreaaing 
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BC«aiTi Illation  of  arine  at  iengtli  overcame — in  the  manner  already 
explained — the  obsiaclc  to  iU  escape,  the  renal  sac  emptiwi  itself,  and 
the  intestinal  obstruction  woe  also,  for  the  time,  removed.  In  this  way 
may  be  explained  the  recurring  attacks  of  coDstipation  anil  the  manner 
in  which  relief  woa  accorapIiBhod. 

The  right  ki(In«:?y  was  in  the  aame  Baoculatcd  condition  as  the  left,  but 
the  destruction  had  not  been  mrriod  to  so  extreme  a  degree.  The 
mechaDicjiI  cuuse  of  the  .lacciil&tinn  no  this  side  was  esacntiatljr  different 
from  that  on  the  left  side.  There  wait  no  Darrowing  af  any  part  of  the 
right  ureter;  hut  at  itA  pnint  of  exit  from  the  pelvis  it  was  crossed  by 
an  irregular  branch  of  the  renal  artery  {tee  Pig.  62).     On  this  (the 

Flo.  02. 


JUgtoi  klilii«7  («bmii  dtw^mk  ih«  mm«|  Mm  U  AnwlDf  ib»  tbwiiBUl  dhttttnuton  «r  a»  nwl  HMiVi 

right)  side,  two  renal  arteries  arose  from  the  aorta.  The  upper  arUiry, 
after  giving  off  the  suprarenal  branch,  jtaseod  into  the  up|>cr  jiart  ufthe 
hilus  of  the  kidney.  The  lower  artery  dividcil  soon  after  its  origin  ititn 
two  braucliett,  of  which  otic  pa^SL-d  iiitti  the  hilus  iu  the  usual  way ;  but 
the  other  branch  jinftted  downwards  to  the  tower  )»irt  uf  the  kidoey,  and, 
in  itJt  courite,  cniaaed  in  front  of  the  ureter  jiiAt  as  the  latter  emerged 
from  the  |M.-lvis  of  the  kidney.     It  is  eviili^nc  that  ihf  t^lighi  constant 

Sretisurc  uf  this  brunch  pnK)uc«<l  a  rrrlain  degree  of  impolinietil  to  the 
ow  of  uriue.  which  in  priwetin  of  ticiie  brought  about  hollowing  and 
flocculatlou  of  the  kidney. 

The  din^osis  waa  made  out  in  this  caae  with  nocurncy ;  and 
t}ie  proposal  to  puncture  the  reual  hucswos  only  prevented  from 
being  carried  out  by  the  large  diacliarKes  of  urine  on  the  niitlh 
and  tenth  day  of  tJie  obstructiuu.  Ilml  Huch  punctures  betm 
made,  however,  the  relief  obtained  could  only  have  hecti  tempo* 
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rury :  the  dcBtmcCioa  of  renal  tissue  had  gone  too  far  to  leave 
any  hope  of  p«rmaDeat  cure. 

A  pung  man  of  twenty,  otherwiM  in  epotl  health,  had  Biifferttl,  from 
time  to  time,  from  juiroxyiftuit  of  pain,  f-ilTowwd  by  uausea  and  voniitinjf. 
On  the  ;J(1  of  February,  1857,  he  vras  wiwsd  with  uiieof  the«e  paroxysms, 
accoiiipanieil  wilh  ubsliuate  coiistipatiuti.  The  vurailiiii;  hevaine  iiitrac- 
labte  ;  the  vomited  matters  cuntHiDe<l  blood  and  earc'in:v ;  uml  uo  paeaage 
could  be  obtained  by  the  bowehh  On  examining  the  sbdoraeu,  n  doubt- 
fully flucluating  awelling  waa  delected  in  the  right  (lank.  The  aymp* 
tnras  were  attributed  to  an  organic  affection  of  the  liver.  Under  a 
continuance  of  these  Bymptoms  death  look  place  in  live  days. 

At  the  autopay,  a  bladder- like  tumor  aa  large  as  the  Bst  waa  found  to 
the  right  hypochondriuni,  situated  between  the  liver,  the  colon,  and  the 
duodenum  ;  it  was  united  by  adhesious  to  the  two  latter.  The  colon  was 
not  coDStrioted  at  the  adherent  spot:  but  the  duodenum  was  so  tightly 
stretched  over  the  tumor  thai  it^  calibre  waa  almoat  effaced.  The 
stomach  waa  greatly  distended,  and  tilled  with  a  dnrkcolored  fluid. 

A  closer  examinalifm  of  the  lumiir  revealed  ihe  following:  It  con- 
filBtod  of  the  pclvia  of  the  right  kidney,  greatly  distended.  The  right 
renal  artery  waa  abnormally  distribuLtd  :  it  divided  close  to  ita  origin 
into  two  branches,  one  of  whioh  ran  U)  the  up|>cr,  and  the  other  to  the 
lower  part  of  the  hilue.  The  lower  hranc^h  crossed  the  ureter  near  its 
origin,  and  exerctsed  a  certain  oompri«»ion  upim  it.  Thu  cntar^'ed  pelvic 
prcuwt'ni  forward  between  the  two  branches  nf  the  renal  aru^rv,  in  such  a 
manner  that  the  origin  of  the  ureter  was  drawn  beyond  the  level  of  the 
lower  renal  artery,  compelling  the  ureter  to  loop  itself  round  this  branch 
in  order  to  reach  the  bladder.  Thereto  waa  added  a  third  mechaniad 
obstacle,  uamelv.  the  adhesion  of  the  ureter  in  the  first  part  of  ita  course 
to  the  outer  surface  of  the  distended  pelvis,  for  the  ^>ace  of  three-quarter* 
of  an  inch. 

The  enlarge*!  pelvis  contained  ammoniacal  urine,  mixed  with  blood 
and  mucus.  Thec>rrr«p<>uiliug  kidney  was  longand  narrow, but  other- 
wise healthy,  and  scarcely  atrophic.  The  left  kidney  waa  natural. 
<Boogard,  "Arch.  f.  d.  Holiandische  Beitr.  z.  Natur  und'Heilk.,"  Bd.  i. 
p.  106.) 

The  explanation  of  these  appearances  seemed  to  be  this; 
First,  the  lower  renal  artery  conipreeee*!  tlie  ureter,  and  pre- 
vunted  the  pclvia  of  the  kidnej.'  from  nropurl_v  emptying  itself 
until  a  certnin  press u re  was  exerted  on  its  walls  by  the  accurau- 
Inted  urine.  This  impediinent  was  intensified  by  the  curving 
of  the  ureter  ronnd  the  lower  rciml  artery.  The  presanrc  so 
exercised  jtrohahly  excited  inflanimntion  and  adhesion  of  the 
uretur  to  the  otit^idu  of  the  expanded  pelvis,  and  again  of  the 
latter  to  the  colon  and  duodenum.  The  symptoms  during  life 
were  thus  explained.  The  periodical  attacks  of  nausea  and 
vomiting  depended  on  the  periodical  dilatation  of  the  sac  and 
the  pre.s.sure  of  it  on  tlie  duodenum.  Evacuation  of  the  sac, 
when  thu  pressure  of  the  aeeuinulated  urine  reached  a  sufficioiit 
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height  to  overcome  the  obstructions,  catisefl  tlie  paroxysmB  to 
subside.  In  the  last  parox^eim  the  resistance  prove*!  more 
obstiimte;  the  duoileiiuni  hecrami;  altoijGthcr  occluded — hence 
the  CDuatipation ;  and  the  portitl  vesfeeU  became  probably  im- 
plicalcil — deturinining  efliisiun  of  blood  into  tlio  stomach,  and 
hiemHtcnicftis. 

Hvdrouephrositf  ariaes  under  such  a  variety  of  anatomical 
coDuitiuntf,  that  its  general  etiolo^cAl  relations  otter,  a»  might, 
have  been  expected,  little  that  i3  characteristic  No  age  i» 
exempt — not  even  foetal  life;  nor  is  any  eepecially  liable :  the 
two  (jexea,  in  tlm  cases  collated  hy  nic,  were  found  nearly 
equally  represented — 25  vrere  males  and  23  females;  in  4  tnbnts 
the  »ox  is  not  mentioned. 

TuR  Symptoms  of  hydronephrosis  depend  mainly  on  the 
nature  of  its  anatomical  cause  and  on  the  size  of  the  sac.  If 
[hu  sac  he  small  and  the  op)>oHite  kidney  sound,  ftymutoius 
may  be  altogether  wanting;  old  age  may  be  reached  without 
BUt>p3cion  tliut  one  of  the  kidneys  lius  been  changed  into  u 
membranouB  sac,  and  the  anomaly  ma}'  be  first  discovered  at 
the  autopsy. 

Generally,  however,  the  distention  goes  on  to  the  formation 
of  a  palpable  tumor  in  the  abdomen;  and  sometimes,  as  we 
have  seen,  this  tumor  attains  an  enorniouti  size.  Setting  aside 
the  cases  which  perished  stillborn,  or  within  a  few  weeks  of 
birth,  there  existed  among  the  42  remaining  instances  25  in 
which  abdominal  intumescence  was  ilctccted  during  life;  in 
19  of  these  the  tumor  was  confined  to  one  side,  in  6  a  doable 
tumor  existwi. 

In  it3  topographical  character  a  hyilronephrotic  tumor  pre- 
Beuts  the  ^'-'■"^I'ul  phy^ical  signs  of  renal  tumor.  The  swelling 
is  situated  in  tlie  fiank ;  it  readies  backwards  in  the  lumbar 
region  to  the  spine,  upwards  into  the  hypochondrium,  down- 
wards into  tiio  iliac  region,  and  forwards  to  the  umbilicus— en- 
croaching on  those  reirions  variously  according  to  its  magnitude. 
The  colon  is  usually  in  front  of  it:  and  the  snn\ll  intestines  are 
thrust  into  (be  opposite  side  of  the  abdomen.  Of  the  several 
di.iplacements  of  the  organs  on  either  side  I  need  not  add  any- 
thing to  what  is  detailed  in  the  chapter  on  cancer  of  the  kidney, 
where  the  general  characters  of  renal  tumor  are  fully  describe*!. 
The  special  characteristics  of  hydronephrosis  are  its  soft  undn- 
lating  feel ;  an  outline,  which  ia  sometimes  distinctly  lobulaled; 
and  the  evidence  of  flucluation.  There  ia  one  peculiarity  which 
is  pathognomonic  when  present,  namely,  the  sudden  diminution 
or  disappearance  of  the  swelling  coincidently  with  the  sudden 
discharge  of  a  large  quantity  of  urine.  This  si^  is  not  always 
available;  but  it  is  sufficiently  frequently  met  with  to  give  it  an 
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important  ciiagnoBtic  value.  It  occurred  in  9  out  of  tho  25  ututea 
in  which  the  existence  of  a  tumor  was  clinically  aAcortained. 

In  Dr.  Uure's  uusti  of  double  h,vdronoi)hroHib,  alreudv  allutled 
to,  subBidence  of  the  tumor  on  the  right  side  took  place,  from 
this  cause,  on  several  occasions  tlie  tumor  each  time  reappear- 
ing: that  on  the  left  aide  also  disappeared  but  did  not  return. 
Such  caaes  of  "  intermittent  hydronephrosis "  are  very  rare. 
Another  case  of  the  kind  reported  by  Mr.  Thompson  will  be 
found  Iwlow  (see  page  497).  Mr.  Henry  Morris  has  collected 
six  eaae8  lu  which  the  utVvctiun  w&a  intermittent.  To  Ihnw  he 
has  added  one  cade  obH«rved  by  liim^df,  where  the  intenniitent 
hydronephrosia  of  the  right  side  was  dne  to  a  villous  growth  of 
tiie  bladder,  obstructing  the  oritice  of  the  ureter,  but  where  the 
diitap  pen  ranees  of  the  tumor  were  not  associated  with  any  ab- 
normal excretion  of  duid. 

The  tumor  ia  usually  quite  painless,  and  unaccompanied  by 
any  inconvenience  except  from  its  bulk.  Occaaionally,  how- 
ever,  tenderness  e.xiets  over  it;  and  the  action  of  the  bowels  is 
irregular.  When  the  dilatation  arises  from  the  impacliou  of  a 
calculus,  symptoms  of  nephritie  colic  occur  at  the  lime  when  the 
impaction  takes  place;  or  from  time  to  tiniu  thereafter,  if,  an  h 
most  usual,  some  quantity  of  urine  still  continues  to  trickle  past 
the  calculus.  Similar  paroxysm*  are  recor<Ied  in  two  insiaiicen 
where  no  caIcuIur  existed. 

The  state  of  the  urine  usually  furnisbeo  uo  intbrmation:  in 
the  great  majuriiy  of  eases  it  is  natural :  t^ometimes,  however, 
it  contains  a  little  pus;  hut  never  in  quantity.  I)uring  the 
attacks  of  nephritic  colic  it  may  contain  blood;  and  he  disehawfcd 
with  great  pain,  retraction  of  the  let*licle,  vomiting,  etc.  The 
history  of  these  attacks  sometimes  yields  an  important  clew  to 
the  nature  of  the  case.  When  both  kidneys  are  aOeeted,  symp- 
toms indicatii\g  defective  elimination  of  nrine  (urtemla)  ncce»- 
aarilv  show  themselves  at  len<;th.  A  hydronephroeis  implicating 
one  kidney  only  may,  as  we  nave  seen,  cauHc  lliile  or  no  incon- 
venience for  many  years,  even  thon^h  it**  bulk  be  considerable. 
The  opposite  kidney  performs  a  double  ditty  and  becomes  corre- 
spondingly enlarged.  An  indiviiJual  in  this  condition,  however, 
leads  an  existence  of  considerable  ]>erll :  for  if  anything  happen 
to  impede  the  fnneiion  of  the  single  kidney  on  which  life  de- 
pends, dangerous  symptoms  ucceasaril\'  arise.  Ilayer  supphee 
the  following  instructive  example  : 


H.  y..  m,  64,  had  experienced,  at  the  age  of  22,  pain  iu  the  rtfjht 
renal  region,  shtiotiuR  uhliquely  towards  the  bladder  lu  tbe  direcLJoa  of 
the  ureter.  TtiU  [win  proved  obstiunt«,  and  increuK«l  riKjre  nod  more; 
the  urine  wu  occasionally  bl<xidv,  and  Bornethiiva  of  a  dark  culor;  tbe 
patieut  became  pale  and  thia.    Little  by  little  tbu  uriue  eea«ed  tu  oou- 
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tnio  blood,  and  reAAUtned  lU  oortnal  characlen ;  ibe  general  condition 
was  perfectly  reeLored ;  and  for  a  loug  seriu  of  years  M,  V.  enjoyed 
blouuitng  health. 

Abuut  tbe  year  1820,  M.  V.  began  to  grow  stout ;  the  belly  became 
remarkably  large ;  and  latterly  bis  great  sixe  cuiiaiderably  impeded  pro- 
greesioa. 

Ou  the  ISih  of  t?cptt!iubtir,  1834,  M.  V.  experieuccil  an  uaeasiiieaa  in 
the  abiloiueu  which  oouHtraiutfcl  him  tu  keep  his  bed  ;  paiiia  were  felt  all 
over  the  alKlomvu,  but  tu]]t;('ially  towards  tne  region  of  the  kil  kiilney. 
This  region  was  unnler  ou  prt^asuru;  the  patient  passed  no  urine;  and 
tht;  bladder  was  not  disUiuded.  During  ten  days  M.  V.  haxl  no  desire 
t<i  void  uriiii>,  and  at  the  end  of  this  perioil  he  only  psssed  two  glaawe 
of  a  citrine  color.  On  examining  the  abiIoni«?n  a  voluminous  tumor 
wat*  detected,  exioiiditig  obliciuely  tnini  the  right  hypochoudrium  to  the 
lefl  iliac  fossa.  Oliscure  fluctiialiim  was  felt  in  the  tumor,  which  wn^ 
considered  to  be  formed  by  the  distended  nghc  kidney  (this  was  con- 
firmed at  the  autopsyj.  'Hie  condition  grew  more  and  more  serious  aa 
the  suppreesion  of  urine  continued — the  tongue  became  covered  with  a 
slimy  ooAting ;  the  features  altered ;  the  nighu  were  sleepless ;  the  pulse 
fiiilc'd;  hiccough  supervened;  and  the  patient  expired  on  the  13th  of 
October,  1834. 

On  opening  the  hodv  the  right  kidney  was  found  prodigiously  dis- 
tended, and  converted  mto  a  pouch  ^llc-d  with  7  lbs.  11  ozs,  of  a  Ttsod 
fluid;  the  tumor  was  16  inches  long  from  above  downwards,  and  "J 
inches  broad.  The  ureter  was  dilated  at  its  origin,  but  soon  underwent 
a  sudden  oooatricUoD ;  in  this  strangulated  part  a  little  calculue  could 
bo  felt  which  had  completely  obstructed  the  duct.  Below  this  obstacle, 
the  ureter  resumed  its  ordinary  dimensions.  The  lelt  kidney  was  ouu- 
siderably  tume&ed  and  reddened.  The  pelvis  was  notably  dilated  and 
covered  with  vascular  ramifications :  the  leii  ureter,  like  the  rig'ht,  ouu- 
tainod  a  small  calculus  lodged  five  inches  below  the  pelvis.  The  bladder 
and  other  abdominal  organs  were  healthy.  The  state  of  the  riglii  kid- 
ney explained  pcrlectly  the  former  ailments  of  M.  V.,  and  death  was 
the  conaequenDO  of  the  disabling  of  the  solitary  kidney  ou  which  his  life 
had  so  loug  depended.    (."  Mai.  dee  Heins."  L  ill.  p.  490.) 

Tbrmination.s. — irydronephrosia  may  torminato  in  various 
ways.  The  obHtAclu  may  be  (littlodgeU,  and  tlic  contents  of  the 
sac  discharged,  without  Bubseqiient  reaccuniulatton.  If,  in  such 
tt  case,  a  portion  of  the  renal  ti&sue  be  preserved,  the  organ  will 
be  onablcd,  in  part,  to  roHunie  its  functioti.  If  the  distention 
ha«  been  long  established,  and  the  Becretiug  tissue  extenaivelT 
or  totally  absurbod.  the  organ  after  evacuation  of  Uio  tlutd 
shrivels  up  into  an  empty  sac.  Those  may  be  regarded  as  the 
moet  favorable  modes  of  termination. 

[  find  that  out  of  40  fatal  cases,  which  supply  intbrmation 
as  to  the  cause  of  death,  1^  perished  from  some  other  disease. 
Nearly  all  of  these  were  slight,  unilateral  cases,  which  wore 
latent  during  life.  Five  cases  of  double  hydronephrosis  jwr- 
ished  stillborn  or  soon  after  birth  from  abeyance  of  the  urinary 
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function.  In  19  caiseB  death  took  place  at  a  later  age  as  a  direct 
or  indirect  conaequence  of  the  renal  distention.  Of  these  19, 
one  died  wearied  out  with  the  bulk  of  the  tumor  and  dyeeuteno 
diurrlid'o  uuuscd  thereby.  Mr.  Glass's  patient  died  from  proBSure 
of  the  va«t  sac  on  the  respiratory  organs.  Five  cases,  in  winch 
double  hydronephrosis  was  establiahed  gradually,  dtud  frt>iu  pro- 
grensive  abolition  of  the  rennl  function — four  of  them  with  dis- 
tinct urtemic  symptoms,  onu  ol'whom  {step.  4B7)  had  also  intes- 
tinal obstructiun  due  to  constriction  uf  the  descendini;  colon, 
which  had  become  tinnly  adherent  to  the  hydronephrotic  kid- 
ney. Two  more,  with  single  hydronephrosis,  died  fi-ora  suj*- 
pressiou  of  urine  througli  impHclion  of  a  calculus  in  the  opposite 
nreter.  In  tour  cases,  repeated  tapping  was  followed  by  suppu- 
ration of  the  sac  and  exhausting  hectic:  in  one,  Dr.  Hiller's 
case,  the  patient  succumbed  to  acute  tubcrculojtid.  In  another 
case,  tlie  second  tapping  was  oucceedL-d  by  fatal  puritonltis. 
Pressure  of  the  tumor  on  the  adherent  duodenum,  and  conse- 
quent intestinal  obstruction,  caused  death  in  one  instance  (p. 
491).  It  is  remarkable  that  only  iu  one  solitary  instance  (to  oe 
presently  cited)  was  death  caused  b}*  spontaneous  mpture  of  the 
sac. 

DrAUKOsis. — The  diagnosis  of  hy<Ironcp>hroflis  is  certain  and 
easy  only  when  subsidence  of  tlio  tumor  occurs  simultaneously 
with  a  sudden  excessive  discharge  of  urine,  or  when  trustworthy 
history  of  such  an  occurrence  can  be  obtained.  When  this 
symptom  is  absent,  the  recognition  of  the  disease  depends  on  the 
ascertainment  of  tl)c  existence  of  a  fluctuating  renal  tumor,  and 
the  absence  of  the  signs  of  suppuration. 

Uydroiieplirotic  tumors  liavo  most  frequently  been  confounded 
with  ovarian  cysts,'  ascites,  and  hydatid  cysts.  From  an  ovarian 
cyst,  hydronephrosis  is  distinguished  by  the  presence  of  the 
colon  in  front  of  the  swelling,  and  by  the  absence  of  a  bowel 
sound  on  percussion  in  the  corresponding  lumbar  region. 
Ascites  is  distinguishod,  when  the  hydroiieplirosis  is  single,  by 
the  existence  of  dnlness  in  bofh  Hanks:  but  when  the  renal 
tumor  is  double,  and  both  flanks  arc  consequently  dull  aa  in 
ascites,  the  latter  condition  is  rccogni;!cd  by  the  change  of  level 
assumed  by  the  fluid  when  the  poetareof  the  patient  is  altered— 
dulness  from  diluted  kidneys  being  lixed  in  its  limits  however  the 
position  of  the  patient  may  be  chatiged.  A  hydatid  cyst  is 
generally  identified  by  the  escape  of  hydatid  vesicles  with  the 

<  An  mterotUag  c«M  of  «D  Mlemptcd  removal  uf  an  imni«ns«  bydronephrutic 
kidncv,  mi&tAken  for  iin  orariao  cyst, — followed  by  ibe  deuth  of  the  paticnl,  !• 
reportied  iii  tbe  ArchW.  f.  klin.  Cbir.,  18Q&,  Tb«  csuh  of  the  hydronephrocl* 
watB  TiWular  dap  of  tnembnuie  at  the  ori^n  of  the  urotor,  which  prvTCDted 
tbe  tnt  ewape  of  urine.  Another  cue,  in  which  the  patieot  died  on  Uie  tw«t)t|)r- 
Moooid  dav  after  lb«  operation,  i*  reported  in  the  lierl.  klin.  Wocheruchr. ,  vi.  ii, 
18«9. 
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nr'ine,and  somctimefl  by  the  presence  of  n  hydatid  freruitua.  lu 
tlie  abseiicu  of  tliusu  Byniptaiiis  it  may  be  quite  impossible  to 
eatabliflli  the  diflercntiii)  diugttoaiH  of  these  two  conditions  bj 
physical  ei^ns,  and  inferences  must  be  drawn  from  the  history*. 
It  mtiy  be  of  use  to  remember,  tlmt  while  hydroncphrosid  is  not 
onfreqnently  double,  a  hydatid  cyst  ia  scarcely  yver  so. 

PyuncphroAis  i^  diatinguisbed  by  thi^  )iuriderit  character  of  tJie 
arinc — actual  or  historical — also  by  the  existence  of  more  severe 
coiidtitutional  syniptnmK,  and  etspecially  of  hecttu  and  recurrent 
rigors.  Circutnsirribed  iibwceas  of  the  kidney, and  perinephritic 
abscess,  are  distiiiunisbed  by  their  more  acute  course,  the  pre*- 
enee  of  pain  and  tli«  signs  of  supimniiion. 

TuK  X^RUdNosis,  a1thon<;b  necessarily  <;mve,  is  leas  serious  than 
in  other  kinds  of  renal  tumor.  When  the  aftection  is  unilateral, 
not  only  may  life  be  indefinitely  prolonged,  but  there  ifl  alwa}-8 
a  chance  that  spontaneous  evacuation  of  the  sac  may  take  ]>lace, 
or  that  tlio  cyst  may  be  punctured  with  success.  If  the  oppoetiie 
(hitherto  winiid)  kidney  show  symptoms  of  deranged  function, 
the  gravity  of  the  prognosis  is  immenselv  incrcfised.  When 
both  Kidneys  are  attecteu  the  istjue  is  unavoidably  fatal  ut  length; 
hut  many  yeare  may  elapse  before  the  atrophy  of  the  secreting 
tissue,  or  the  completeness  of  the  obstruction,  reaches  a  degree 
incompatible  with  life. 

TKEATMiiST. — If  the  disease  Iw  unilateral,  and  inferred  to 
depend  on  the  impaction  of  »  oalcuUis  in  the  ureter,  precautions 
should  betaken  against  a  similar  occurrence  taking  place  on  the 
opposite  side.  The  patient  should  be  directed  to  keep  the  nrino 
adeiinately  diluted  by  syt^tematic  potation,  especially  on  going  to 
bed,  and  to  avoid  a  too  highly  animalized  diet. 

In  tlic  absence  of  this  indication  an  attempt  may  be  made  to 
overcome  the  obetaclo,  or,  if  that  be  impossihic,  to  facilitate  t)ie 
pntisAge  of  the  urine  past  it.  To  this  end.  the  tumor  should,  ho 
carefully  marii]iulutea  or  shampooed,  from  time  to  time.  As  the 
swelling  ts  usually  painlest,  this  can  be  accomplished  without 
difficulty.  In  a  little  girl  of  eight,  who  came  under  my  care  in 
the  Manchester  Intirmiiry,  this  treatment  seemed  to  he  Ibllowed 
by  success.  She  had  a  soft,  obscurely  Buctuating  tumor  on  the 
left  side  of  the  abdomen,  about  the  size  of  a  child's  head,  which 
was  considered  to  be  hydronephrosis.  This  was  diligently 
manipulated  in  every  direction,  "  itli  the  aid  of  a  lubricating 
ointment,  on  alternate  mornings.  After  the  third  manipulation, 
she  suddenly  pa--cs«d  a  large  quantity  of  urine,  and  the  tumor 
forthwith  suhsided,  and  did  not  again  return  so  long  as  tbo 
patient  continued  under  observation. 

Tf  evacuation  cannot  be  obtained  in  this  manner,  further 
interference  is  in  my  opinion  not  justified  unless  the  oxpunsinn 
of  the  sac  be  such  that  its  pressure  thi-eateus  serious  mischief. 
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Under  these  circumstanccB  tappiitE;  niay  be  resorted  to.  The 
following  case,  related  by  Mr.  Thorapaon,  of  Nottingham, 
furnishcB  an  example  of  the  Buccesgful  tLdoption  of  this  plan  ; 
and  the  reasons  set  forth  by  the  writer  for  tlie  selection  of  the 
spot  chosen  for  puncture  seem  to  deserve  attention.  This  iiiwi 
is  likewise  the  solitary  instance  I  have  discovered,  in  wliich 
death  was  caused  hy  bursting  of  the  sac  into  the  peritoneum. 

The  patient  came  iinrter  Mr.  Thr»mp«mn'«  observution  in  NCay,  I83l. 
He  wns  at  thai  time  suffering  from  preat  (uitn  in  the  region  uf  the  Iffl 
kidney.  There  were  considerable  enlarKenieiit  niiii  tenderueas  on  i>r*'»- 
sure  extending  over  the  left  hypochondriac,  bimbar.  and  ittnc  regioua. 
Dulneas  on  percnMion  aUo  exi«tc-d  in  iht-i^  re;:i>)08.  Sroiptom^  of 
nephritic  cC'iic  bad  existed  fur  a  conBiderable  iicriocl.  Simitar  uymp- 
loius  had  l>ee[i  ubscrved  uu  k  {irvviuus  uccausiuu,  which  were  tfuddtmly 
rvlivved  after  pMwiug,  all  at  one  time,  more  than  a  cbnuiber-pot  full  of 
wbUt,  of  tbc  Color  of  port  wlue.  On  iho  prevent  oecSBion,  a  similar 
event  took  placi;;  in  about  a  week  the  aa*.:  bad  entirely  emptied  iutetf 
through  the  ureter  nnd  bladder.  The  symptoms  dieappeanxl,  and  the 
patient  apparently  soon  recovered.  In  November  he  be^iin  again  to 
sutler  from  the  t«me  HymploniD,  which  iucreaeed  up  to  January  27, 
IS-'ji.  At  Ibis  time  the  oide  was  greatly  enlarged  and  lender.  There 
was  an  ubacure  veoM  of  fluclimtion.  and  the  duluees  cxtende^l  to  the 
right  as  far  as  (be  lines  alba  ;  backward?  to  the  spine  ;  downwards  to 
the  lowest  pari  of  the  iliac  fussa.    Tho  organs  in  the  ehesl  were  ilis- 

S laced  upwards.  The  patient'»  sufferinga  ncre  now  bo  great  that  it  wna 
etcriuined  to  draw  off  the  fluid  with  the  trocar.  There  waa  no  doubt 
that  the  aac  conttiining  the  fluiil  waa  a  dilated  kidney,  or  a  cyst  con- 
nected with  the  pelvi«  of  that  organ ;  and  in  either  ca«e  Mr.  Thompson 
vcAs  diiipoticd  to  select  the  interval  between  the  laat  two  (floating)  ribs 
near  their  anterior  cxtremitien  at  which  to  intnKluce  the  trocar.  Mr. 
T.  fixed  on  thin  spot  for  the  following  reaDonii: 

1.  Supposing  the  fluid  to  be  coniained  in  a  sac  having  communica- 
tion with  the  pelvis  of  the  kidney,  the  kiduey  would  lie  behind  the  eac, 
partly  upon  the  last  two  rihs,  and  partly  U)>on  the  •piadratne  Itimborum 
muKcle,  ils  normal  silualion  u|>on  this  eside;  and  if  the  iu^trument  were 
introduced  al  the  place  indicated,  and  iUi  puiul  directcl  a  little  forward, 
it  would  penetrate  the  eac  without  anr  riek  of  wouudlog  the  kidney. 

'2.  If  the  sac  consisted  of  a  dilateJ  kidney,  the  point  selected  wouhl 
alill  be  the  best,  as  it  would  be  ue«r  the  pari  at  which  ibu  organ  bvgan 
to  <liiate, 

I{.  It  would  be  behind  the  peritoneum,  and  therefore  there  would  be 
le«8  risk  of  wounding  that  membrane. 

4.  If  the  patient  ha<l  Iteen  tapped  in  front,  the  trocar  must  have 
passed  through  the  peritoneum  twice:  first,  that  portion  lining  the 
abrlominal  muacles,  and,  second,  that  in  fWint  of  the  i^ac;  and.  aup- 
po^ing  no  adhesion  to  have  taken  place  between  thciM!  two  parts,  when 
the  instrument  was  wilhdrnwn,  some  of  the  contents  of  the  sac  might 
have  cficaped  into  the  cavity  of  the  pcriuiticum  an<l  given  ri»e  to  Indnm- 
matioD.    Bnidca,  there  would  have  hccu  more  dunger  of  ivoundiag  gome 
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of  the  hoyreU,  ehoa\6  nny  portion  h&vc  become  adhcrcDt  by  iDflammatioD 
between  the  vnlls  of  the  abdomen  and  the  sno. 

The  operation  woa  therefore  performed  between  the  la»t  two  rihB  ne«r 
ihcir  extremities.  An  iociaion  was  made  through  the  integumeDt*  and 
mUBcIes;  a  sniall  exploring  trocar  was  then  introdurifd;  and  as  there 
waij  evidence  uf  the  «xi«t«nc«  of  fluid,  u  larger  instrumeut  waa  inserted, 
with  its  point  directed  ali)ftit1y  forward, and  eight  (|uarls  of  dark-colured 
fluid  were  drawn  off.  It  waa  a  sinuular  fact  (which  was  explained  on 
examination  of  the  specimen  aller  death ),  that  »o»n  after  this  Hutd  wai 
renioveil,  the  further  contenla  of  the  sac  flowed  in  the  oaturul  direction 
•lone  the  ureter. 

The  patient  aoon  recovered  ;  but  it  was  necessary  to  repeat  the  opera* 
lion  iu  December,  I'852.  when  3i  cjuarts  of  fluid  were  extracted  ;  soon 
aller  which,  as  hefbre,  ihe  sac  emptied  itself  llirough  the  natural  pas- 
aa^ea. 

The  patient  eooo  got  well,  and  did  nnt  require  Ihc  uiwracion  again 
until  near  ci^ht  years  afterwards  i  March,  IHfiOi.  At  tnia  time  aevon 
quarts  were  taken  away;  not  long  at^er  whieh  the  fltiid  again  found  Ita 
way  along  the  iiaiiirnl  paaauge?,  and  the  patient  again  made  a  quick 
recovery,  and  remained  well  until  September,  18G1.  When  then  s«eii 
by  Mr.  T.,  be  waa  siifleriug  from  his  old  symntonia.  On  the  5th  iit 
October  he  was  suddenly  t>eized  with  pain  in  the  alidomen,  with  difliculnr 
of  micturition,  eojd  sweats,  rapid  pul^e,  ntid  an  aaxioua  countenance.  U« 
went  on  pretty  well  until  the  lOto  of  October,  when  he  suddenly  became 
worse  and  died. 

The  poec-mnriem  examination  revealed  inienm'  peritonitis.  Three  pints 
of  darlt-coloretl  fluid  (resembling  that,  found  in  the  aa<|)  were  remnred 
from  the  right  hy|>ochondriac  and  epigastric  regions.  The  mc  proved 
to  be  the  distended  left  kidney — it  oontaine4l  four  pints  of  fluid  ;  a  hole 
was  discovered  toward  the  left  »ide  anteriorly,  where  the  rupture  had 
taken  place.  The  descending  colon  lay  before  and  toward  the  left  sid« 
of  the  ssc ;  the  ureter  entered  the  cavity  of  the  sac  obliquely  through 
the  wall  uf  the  cyst.  This  obliouity  of  the  entrance  of  the  ureter  offered 
a  probable  explauattoH  of  the  closure  of  thai  tube  when  the  sac  was  full, 
and  the  open  state  of  it  when  the  sac  was  empty.  The  rupture  doubt- 
less took  place  on  the  5th  of  October,  when  the  j>eritonitis  l>egHn  ;  aud  in 
all  probability  there  was  some  escape  of  fluid,  but  not  much  at  that 
time;  n  further  and  larger  eacape  took  place  on  the  lOtb,  after  which 
the  patient  rapidly  sank.  There  was  tio  stone  found  in  the  hlnddcr,  nor 
any  obatruction  in  the  lower  counse  of  the  ureter,  i  J,  Thouip6k>u,  "  Path. 
Trans.,"  vol,  lili.) 

The  early  hiatory  of  the  cuse  caused  Mr.  Thompson  to  sur- 
mise that  the  putieiit  had  formerly  voiOed  urinary  (.-alculi ;  but 
none  were  ever  fntind.  It  is  quite  an  possible  thiit  the  obliquity 
of  the  entrance  of  the  ureter  into  rlie  pelvis  of  the  kidney  wu 
a  eonpenitiit  nmiroriiiuliou,  and  that  this  constituted  the  real 
cause  of  tliu  hydronephrosis. 

Dr.  ITiller  relates  another  case  of  con|renital  bydronepbroeis 
repeatedly  tnppcd.  In  front,  with  teinjioniry  succeaa: 
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The  patient  was  bora  with  great  euIargemeDt  of  the  abdonieD,  Bimo- 
lating  ascites,  fur  which  it  vaa  iiitfilakea  till  he  wbb  nearlr  four  jvan 
old.  It  WH8  then  ascertaiDcd  to  be  ua  enormous  cyst  sprioging  from  the 
right  lumbar  regiou.  From  ite  great  aize  it  caused  ditncuUy  of  hreaih- 
iDg  BBd  prevonted  bis  walking.  The  cy^t  waa  lapped  in  frout,  and  102 
fluid-oUDcee  of  clear  noD-albuiulnou»  fluid  were  drawn  olT,  having  all  the 
charat'ters  of  dilute  uriDC.  The  fluid  nipidly  rc-collccteil,  ami  on  a 
Beooad  toppiue:  waa  found  tu  he  alhumiiioua  and  purulent,  but  stilt  to 
contain  a  conuderable  quantity  of  urea.  Attempts  were  made  tu  c«tab- 
liah  a  permanent  fistula  auteriorlj,  and  then  ponteriorly ;  but  on  each 
occasion  tho  fluid  after  a  time  ocoaed  to  fluw.  Much  irritation  and 
dcpresaiuri  followed  the  leveral  tappings,  so  that  the  patient's  life  seemed 
to  be  endangered.  After  one  of  Itie  opt-rations  a  quantity  of  fluid  wu 
paftsed  from  the  bladder  exactly  similar  tii  that  fmm  the  cyst,  and  quite 
unlike  what  was  UHually  paased  from  the  urethra;  a  temporary  eom- 
municatiut)  thus  obviously  being  establiiihed  between  the  cviit  and  the 
bladder.  When  the  case  was  reported,  the  |>iitieni  had  been  lett  witlioul 
ojieration  fur  some  mtioLbs,  and  had  regained  hin  strength  ;  but  the  cyst 
remained,  varying  from  time  to  tini(>  in  size,  ami  the  urine  was  oftea 
purulent  and  fetid.  It  waa  presumed  thiit  there  wh8  some  coDMoital 
malformation  of  the  right  ureter  which  rendered  it  liable  to  occlusion, 
but  admitted,  under  gome  circuruHtaoces,of  the  passage  of  fluid.  ("Brit. 
Med.  Jouni.,"  April  &.  HJ66.) 

The  following  is  an  abetract  of  tho  comjilotion  of  Una  case  : 

The  patient  remained  under  occasional  observation  between  the  above 
date  and  July  Iti.  I86H,  when  he  was  admitted  into  hospital  under  Dr. 
Hillier.  auSering  from  headache  and  feverimbneea.  During  this  interval 
he  had  been  ouce  tapped,  and  a  quantity  of  urine-like  fluid  was  drawu 
iiir.  Acute  tuberculoeia  inanifealed  ilfielf,  the  )>atieut  gradually  eiaok, 
and  dieil  on  the  Tub  of  August..  On  poat-mortpm  examination,  the  great 
dielention  of  the  Hbdimieu  was  found  to  Ue  due  to  the  praeaoe  of  a  Urge 
cyst,  which  filled  ibe  greater  part  of  the  cavity.  The  cyst,  wbicb  mees- 
ureil  twenty-seven  inches  in  circumference  over  the  long  diameter,  and 
twenty-four  over  the  short  one,  appeared  to  take  the  jilace  of  the  right 
kidney — the  suprarenal  capsule,  apparently  normal,  neing  attached  to 
it.  Thti  ureter  proceeded  from  the  lower  part  of  the  cyst,  to  which  it 
was  attached  for  about  an  inch ;  the  orifice  of  the  ureter  at  its  vesical 
extremity  was  found  smaller  than  usual.  When  a  small  drcssintf -probe, 
which  wos  with  difficulty  passed  up  the  ureter,  reached  within  two 
inches  of  the  cyst,  and  was  then  withdrawn,  fluid  could  bo  squeezed  out 
of  the  cyst  through  the  ureter  into  the  bladder  ^I'Mafim,  This  could 
not  be  done  previous  lo  the  paisage  of  the  probe.  The  cyst  contained 
83  ounces  of  clear  fluid  uf  a  pale  lemon  color  and  urinous  smell,  M|>ec)tic 
gravity  1002,  very  itlightly  acid,  with  the  faintest  trace  of  albumen,  and 
presenting  under  the  microecupc  a  few  hrnken-down  cells  of  large  sise. 

The  Ujf  ureter  was  about  an  inch  in  diameter  at  its  upper  two-thirds, 
natural  in  itize  below,  but  contained  culcul<.>U9  matter,  forming  an  obstruc- 
tion to  the  How  of  fluid,  which  could,  however,  be  easily  overcome.  The 
pelvis  of  the  left  kidney  was  dilnted  suflicieiitly  In  contain  a  small. 
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pigeon's  egg,  aod  contaiDed  a  little  calculous  matter,  fouDd  on  examina- 
tioD  to  consist  of  uric  acid.  Tubercles  were  found  in  the  brain,  lungs, 
liver,  and  spleen.    ("  Med.-Chir.  Trans.,"  lii.,  1869.) 

When  the  tumor  is  on  the  left  aide,  as  in  Mr.  Thompaon's 
case,  mentioned  above,  the  beat  point  for  tapping,  is  just  ante- 
rior to  the  last  intercostal  space.  Mr.  Morris  has  tested  this  in 
the  post-mortem  room  and  has  found  that  in  no  instance  was  the 
spleen  injured.  On  the  rieht  side,  however,  such  a  puncture 
would  pierce  the  liver,  and  Mr.  Morris  here  recommends  a  spot 
"  half  way  between  the  last  rib  and  the  crest  of  the  iliani,  be- 
tween two  inches  and  two  inches  and  a  half  behind  the  anterior 
superior  spine  of  the  ilium." 

Ill  recent  years  the  whole  mass  has  been  successfully  removed 
by  abdominal  incision  (see  cases  by  Dr.  Savage  and  Mr.  Know- 
seley  Thornton  in  the  "  Lancet,"  1880,  vol.  I.). 


CHAPTER   IX. 


CYSTS  AND  CYSTIC  DKaSNEKATION  OF  THE  KIDNETS. 

Cysts  are  foiim!  in  the  kultieys  iiiuler  lour  itriiotit'ally  fliflerent 
circumstances,  numely:  1.  Scattered  cvsts  in  kidnevs  oThtTwise 
huttlthy.  2.  Di8»erninate<l  cvets  lo  the  utropbic  form  of  Brigiit's 
diecuse.  3.  Cnniti}nitnl  cvBtic  dcgenerution.  4.  Geiierul  cystic 
degeucration  in  adulta. 

1.    SCATTEHBD  CVSTfi   rS    KlDUEYB  OXIIKRWISK    HkALTIIY. — It    Ir 

not  ancommon  to  find  on  the  surfiice  of  healtliy  kidneys  ono  or 
nioru  cyaltt.  with  delicate  walls,  varying  in  sizv  from  a  [wu  to  a 
marble  or  walnut.  One  or  nior«  of  Bimilar  apjit^araneeft  rnny 
aUo  bt^  found  in  the  intt;rior  of  the  gland,  chiefly  in  the  cortical 
Buhstuncc.  b^uch  cysti)  ar<3  tilled  with  a  yellowiBh  idbumiDOUB 
fluid — usually  ditfluent,  sometimes  gelatinous, — containing  phos* 
phatee  and  carbonates,  eonietiniee  a  large  quantity  of  clioles- 
teriiiu,  and  very  rarely  urea  and  uric  acid. 

Cyflts  of  these  dimensions  do  not  produce  any  symptoma 
during'  life;  and  their  etiectH  uu  the  functioua  of  the  gland  are 
iiisigniticunt.  Sometimes,  however,  cyst«  of  this  class  attain  a 
monstrous  size,  and  form  a  tumor  recognisable  during  life. 
Mr.  (.'a'sar  Hawkins  gives  an  account  of  a  remarkable  case  in 
which  the  right  kidney  of  a  hoy,  six  yeai-s  of  age,  had  an  enor- 
mous cyst  attached  to  it.  The  cyst  tilled  the  entire  right  eidoof 
the  abilomen  from  the  false  rihs  to  I'oiipart's  ligament.  The  at- 
tached kidney  wa«  healthy  in  its  (ttructure,  and  the  ureter  free. 
In  the  wall  of  the  oyat,  Kei^wrated  by  a  distance  of  five  inches 
from  the  kidney,  there  was  in!^ertcd  a  small  majis  about  the  size 
ot  a  walnut,  which  projected  into  the  cavity  of  the  cyst.  This 
body  proved  to  he  a  third  kidney,  consisting  of  a  single  lobule, 
with  the  cortical  and  tubular  part  perfect;  aud  having  a  single 
mammillary  process  and  calyx  ;  but  no  excretory  duct  could  be 
traced.  The  urine  had  been  natural.  The  cyst  was  punctured 
during  life;  and  about  tive  pint»  of  fluid  were  found  in  it  after 
death.  The  fluid  contained  neither  albumen  uor  any  of  the 
special  urinary  iugrcdientfl. 

Dr.  Hare  ("Path.  Soe.  Trans./'  vol.  iv.  p.  190)  describes  a  very 
similar  cyst  taken  from  a  man  aged  sixt_v-iwo.  A  tumor  was 
detected  during  life  on  the  right  side,  stretching  from  the  rihs 
to  the  puhes.  After  death,  a  large  cyst  was  found  connected 
with  tlie  right  kidney.     The  lower  half  of  the  gland  wa«  partly 
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6[>read  out  over  a  portioa  of  the  tumor,  and  partly  ab«orhod. 
The  upper  half  wan  healthy;  nor  rfid  it  (nor  the  opposite  kid- 
ney) contain  any  other  cy^t,  with  the  exception  of  one,  about  as 
large  as  a  lieriijii^eud.  Tlie  hir[;e  cvst  uoiilaineJ  an  almost  trans- 
parent, pale,  yellowisli-green  flui(f,  quite  limpid  and  diffluent 
M'hen  the  cyst  was  first  opened:  but  after  the  fluid  had  been  ex- 
posed a  few  minutea  to  the  air  it  set  into  a  treiimUms  jelly. 

In  neither  of  these  two  cases  was  the  pelvis  of  the  kidney 
nor  ureter  dilated.  In  both  cases  the  disease  was  doubtfully 
traced  to  external  violence. 

2.  DlSBEMIKATED   CySTS  IW  TEB  ATROPHIC  FoRM  Of  BRIOHT'S 

KinxKY. — These  have  already  been  noticed  in  connection  with 

Bnght's  disease  (sec  p.  401J 

8.    CONOKKITAL    CySTIC    DkOBNERATIOH    OF    THE    KiDNEYS. — A 

cotisiderabie  number  of  these  curious  cases  have  been  published, 
and  most  of  them  have  been  collated  by  Virchow  in  two  elabor- 
ate papers  (Geeummelte  Abhandlung-en,  pp.  837  and  8fi4). 

Kidneys  in  this  condition  present  an  enormous  proportionate 
bulk,  being  as  large  as,  or  larger  than,  the  kidneys  of  adulu. 
In  all  but  two  cases  both  kidneys  were  affected.  In  several 
instances  embryotomy  was  required  to  effect  delivery,  on 
account  of  the  immense  size  of  Che  abdomen.  The  foetus 
(generally  expelled  prematurely)  is  necessarily  stillborn  if  both 
sides  arc  aflcctcd,  on  account  of  the  pushing  up  of  the  dia- 
phragm, and  the  mechanical  obstacle  thus  created  to  the  expan* 
sion  of  the  lungs. 

J>r.  Lever  ("  Path.  Soc.  Trans.,*'  1848-9,  p.  74)  has  recorded  the 
following  typicat  example.  The  fffitus  was  one  of  eight  months. 
It  was  clubtooted  and  clubhanded;  it  had  six  fingers  on  the 
left  hand  and  as  many  lues  on  each  foot.  There  was  a  hernia 
cerebri  (encephalocole  ?)  at  the  posterior  part  of  the  head.  The 
thoracic  and  abdominal  viecera  \vere  natural,  except  the  kid- 
neys. The  right  kidney  weighed  4  oz.  6  drs.;  the  left,  4  oz.  1 
dr.:  they  were  irregular  on  the  surface  from  numerous  project- 
ing cysts.  On  a  scetion  being  made  through  the  centre  of  each, 
it  was  found  that  all  traccH  of  kidney  structure  had  disappeared, 
and  that  its  place  was  occupied  by  an  infinite  quantity  of  cysts 
of  difl'erent  sizes,  forming  the  wliole  mass  of  the  organ  ;  the 
calices  were  in  part  normal,  but  large,  and  the  pelvis  of  each 
kidney  was  perfect,  with  the  exception  that  it  formed  a  blind 
sac,  with  no  opening:  that  is  to  say,  there  were  no  ureters.  The 
bladder  was  small  and  empty;  thei-e  was  no  trace  of  ureters  on 
its  external  surface;  but  internally,  at  the  spota  where  the 
ureti-rs  should  have  entered,  there  were  small  imperforate 
papillic. 

The  structure  of  these  kidneys  was  examined  by  Dr.  Gull 
under  the  microscope.      lie  could  not  detect  any  scorctiDg 
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tisane,  nnd  t:onaider(>d  tlie  cyBts  to  be  obstrucletl  uii(i  dilated 
Mulnigbiati  capsules.' 

The  degciieriitinn  has  not  always  been  Iniind  in  so  extreme  a 
du^ree  aa  in  tbU  case  of  Dr.  Lever.  Uuiierallv.  *>me  reniimritB 
uf  secretiug  texture  (uriiiiteruus  tiilies  and  Mulnigbiaii  tuftft) 
have  been  detected  in  tbc  interstices  between  tne  cvRtfl.  In 
Bome  cases  the  external  surtaee  is  smoulU,  while  the  interior 
presents  a  aponjry  or  cavernous  etructure,  which,  under  the 
mici-oscope,  resolves  itself  into  myriads  of  minute  cysts.  The 
rcj^cnrclies  of  Virchow  and  Foster  have  fully  demonstrated,  that 
the  cvBls  in  these  caaes  are  orijfinnlly  pritiiueed  by  dilatation  of 
short  sections  of  the  uriniferous  tubea  into  pouches;  these 
pouuhcs  afterwards  become  enlarged  and  separated  from  each 
other,  and  at  length  form  distinct  cysts.  They  are  lined  with  a 
tessellated  epithelium,  and  contain,  at  tirst.  u  urinouH  fluid,  which 
at  a  later  period,  when  the  cyst  attains  a  larger  nize.  Ijecomea 
albuminous. 

It  is  curious  that  malformations  of  the  pelvis  of  the  kidney^ 
of  the  ureter,  bladder,  or  urethra,  or  of  some  other  part  of  the 
body,  nearly  always  coexist  with  eonjienital  cystic  degeneration 
of  t"lie  kidneys.  Sometimes,  however,  the  lower  urinary  paae- 
ages  are  |>oriect]y  open. 

Virchow  (irst  pointed  out  the  mechanical  cause  of  this  dis- 
ease. In  all  the  cases  examined  by  him,  thei-e  was  foand  an  im- 
perforate state  (atresia)  of  the  8traig1it  ducts  which  terminate  on 
the  papillic;  and  he  conjcctiire»  that  this  had  arisen  from  intnu 
uterine  iidlaniniation  of  the  ducts  of  the  papiltw,  which  ended 
in  adhesion  of  their  parietes  and  closure  of  their  calibre.  He 
further  believes  that  the  usual  cause  of  this  inflammation  is  the 
impaction  of  uric  acid  or  the  urates  (Harnsiiure-iufaix't),  in  the 
straight  canals  {«f<  p.  474).  The  closure  of  the  excretory  ducts 
necessarily  causes  stajpiation  and  accumulation  of  the  urine 
throughout  the  entire  organ,  and    leads  to    dilatation  of  the 


'  l>r.  Duffey  ("Dub.  QuHrL  Joum./'xii,  p.  4S8)  hnide<oribedtherollowins«MO 
■It  KH  ancHMplialoas  r<Bliisfllthefti1l  lime.  Tho  fourth  and  tinh  6aittir*  afhoOk 
ligmtis  Nud  the  corratpondinic  toe»  un  llio  ri^bt  fiHit  wan  tinilnl  l>y  u  vrob  up  to  ihm 
■ecand  pbtilsDucs,  snd  [here  wu  a  sixth  diKU  BiinllHrl;  united  to  the  eotlre  leii^tb 
t^  LliD  afth.  The  left  (wit  wu  normal.  The  nbdomea  wma  tR  inchM  In  Rircnm- 
ArCDoo.  There  wen-  twn>  tunion  found  in  Ilia  atHlumen,  which  (mn-ffd  lo  W  th« 
kidne^f,  lylnf;  uii  iind  luUierent  lo  whioh  wvre  ibo  orariea  and  Fttl!i<[>[kii  iiibw 
leadini;  to  a  bifid  uleniii.  Thfi  kldnrys  preeented  the  iuukI  ]»bulftt«d  ftpi>/^irftiic« 
of  tfa«  fuital  iirKan*,  but  on  u^'lion  iiiimerous  unftll  IrHnipureiit  i-yiti  won-  found  of 
the  flice  uf  jMMU,  in  h  iiintrix  of  ■  lli;bi  k'ntyish  culnr,  ttma  which  iliey  cuuld  duL  ha 
di^tM-liril,  bnd  whl<-h  i.vintuiiK'd  «flr«r  kkiuk  fluid  The  distlncUon  between  tho 
curliciil  ni)d  mnlutliirj-  p>.irtivn*  vtn*  t-fUtly  ol'IiUretod,  Inil  the  uuUinfl  of  lh« 
cfthcce  ctMild  be  dUtmctlr  trnc«<l.  Tlif  un>tm  wrro  pf^rvloui;  bUdder empty.  Tlin 
Hshl  Widii<-Y,  cvon  ufU-r I'Xpumiru  tti  the  »ir  for  notao  diiva,  weit^liixl  ll  ox, ;  ihp  I«>ft 
H-iii  np}»rcnlly  uf  cqaxl  iIm. 
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uriDiferoas  tabee  andMftlpighian  capeu)e«,  and  the  ultimate  for- 
mation of  cyBts.' 

4.  Genbral  Ctstio  Dsoekeration  of  the  K1USKY8  IN  Adults. 
— Tliis  18  a  Bomcwhat  rare  condition,  though  mocit  mueeuins 
contain  specimens.  There  are  two  very  line  examples  in  the 
oollcctiou  of  the  Ovven'A  College.  In  tbis  form  of  dieeaau  the 
organs  are  mure  or  letit^  enlarged,  so  as  sometimes  to  tvet^ 
several  pounds,  and  to  constitute  tumors  in  the  abdomen  recog- 
nixablo  during  life.  Both  kidneys  are  always  affected :  but  not, 
generally,  in  an  e(|ual  decree.  The  substance  of  the  gland  ia 
converted  into  a  mass  of  closely  aggregated  cysts,  lodgc<l  in  an 
jibundant  matrix  of  connective  tissue  (see  Figs,  63  and  Hi).  The 
cysts  do  not  communicate  with  each  otlicr,  nor  with  the  calices 
' — except  in  rare  cases,  when  some  of  them  suppurate  and  open 
into  the  pelviti.  They  range  in  size  from  a  pin's  head  to  an 
orange,  and  liave  walls  of  varying  thickness.  Tlieir  contenta 
also  vary :  some  contain  a  limpid  yellowish  or  reddish  serum; 
others  a  gelatinous  substunce.  The  fluid  within  the  cvsta 
alwavs  contains  albumen,  but  not  urinary  iugrcdieuts.  ^he 
interior  of  the  cysts  is  lined  with  epithelium  usually  ot"  the  tes- 
sellated variety;  nnd  sometimes  blood-disks, pns-corpuscles,  and 
cboIeKterinu  crystals  arc  found  within  them.  In  far  advanced 
cases  the  secreting  tissue  of  ihe  kidney  is  almost  entirely  de- 
stroyed ;  more  frequently  remnunta  of  renal  tissue  are  found  in 
the  tibrouB  matrix  between   the   cysts   and   in    the  pyramidal 

Kortions.  The  pelvis,  ureter,  and  bladder  are  open,  and  usually 
eahhy.  Two  or  more  cysis  may  Iteconio  confluent  by  absorp- 
tion of  some  parts  of  their  walls,  nnd  then  an  irregnlar  cavity  is 
produced,  with  fibrous  bands  or  friena  passing  from  side  to  side, 
(jiickett  attributed  the  fornmliun  of  these  cysts  to  dilatiitions 
of  the  Malpighian  capsules;  but  the  observations  of  Dr.  Conway 
Evans,^  and  Dr.  Uriatowe,'  on  what  appear  to  have  been  incipi- 
ent coses,  lead  to  the  conclusion  tbiic  they  are  ftirmed,  as  in  ttie 
congenital  cases,  by  cxpnneion  of  sections  of  the  urinifermis 
tubes,  and  occlusion  and  atrophy  of  the  intermediate  portions. 
Independent  sacs  are  thus  constituted,  which  at  first  are  eo 


*  Ko«C«r  u r>;ua  ilial  tbii  view  U  incorn^ct.  Ue  atiributM  theorijcln  of  llie  cyatlo 
kidney  tu  mi  ubnonnsl  dvvclopmcni  nnuloKuiu  lu  uiretli  an>,  non-4«T«lo|>Rieni  of 
iliu  uff'thnt.  Hndiimilaroandttiun^;  and  urg«s  In  su[>|>ort  of  di»  Tiew  the  iaUI 
itti»fnt,'M  ii{  the  ranal  calicMtind  p«1t  )■,  and  alto  th«  ureUn  In  niAo^  <uum  nf  thi* 
dlMuuo.  Ku|irer'«  mT»tI);Hlii>iiB  inU'lliQ  development  of  tlie  kidney,  thowloE  clutt 
the  blaiUMriA  UiT  the  lubuli  urinifc-ri  is  dcTflloped  by  itdotf,  lniler«ndfnlly  nf  Hm 
•rplutioii  iiT  tho  WolIIinii  du(.-t  (wtiich  becumca  urelvrtiud  n'liHl  |iBi*iii),  will  If  oon- 
flrmcd  lend  nn-atly  10  Rtrcri^ilii;n  tlie  theory  advocated  l>y  Kiwier.  Origin  at  ibtt 
Congrniital  Ainttl  Cyvoid.  Neder)nndM:h.  Arvh.  v.  0*n.  in  Nklurkund*,  18A7t 
tiwulstod  by  W.  1>.  MtK>n,  Dul>.  Quart.  J<.'iirii.,  xlvi.  iK. 

■  Pklh.  Trnn«.,  vol   v.  p.  1K3.  *  Ibid.,  vol.  ix.  -p.  flOO. 
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minute  that  thej  can  only  be  oeen  witli  the  microscope,  but  at  a 
]at«r  period  Ihe.v  enlarge  into  visible  c^sts.' 

The  clinical  lilielorv  ol'  these  cases  lias  been  but  impei-fcctly 
Htudit'd.  Of  fifteen  cases  which  I  have  been  able  to  collect — 
including  one  contributed  by  mysclt'— ten  were  men  and  live 
women;  raost  of  them  were  about  the  middle  age;  tea  were 

Fin.  m. 


tvt  It? 


:<. 


Oianal  iyHiBtt|Miw«n>w  «  tm  WMm^  tn  a*  wlwi— tniw  »  pn-jmnuHn  Ui  tin  JInHam 
•r  Om  XnwhMUr  l«llf1iMr]r— WwlMrtk  tin'  amiuI  <Uc. 

between  forty  anti  fifty  years  of  age:  one  was  "old,"  one  was 
thirty-nine,  and  the  youngest  thirty.  The  symptoms  dnrinf;  life 
are  not  very  distinctive.  The  course  of  the  diseatw  is  eiwentially 
chronic;  the  secretion  of  urine  goes  on  to  an  advanced  periofl, 
without  marked  diminution — it  may  even  be  greatly  increased. 
An  nnnaturully  low  density  of  the  urine  would  appear  to  be  a 
tolerably  consiant  funture,  at  least  in  advanced  casoa.  The  end 
(if  the  patient  die  of  the  renal  affection  and  not  of  some  compli- 
cation) IB  usually  Ruddcn,  with  manifestations  of  uricmic  coma 
and  convulsions.   In  a  case  cited  by  Raycr,  there  wore  recurrent 

'  A  fi-na  uf  cj-iliv  kutne;  tomewlikt  different  fpnu  th»t  d«i»cribe<I  In  the  Mxt 
la  (bund  MtMfntro  with  a  fimilar  dc^«nemtlan  of  the  liver.  It  miiiit  not  be  con- 
fi>uniW  willi  jiutn^fncltvc  chiing««  in  lht»a  orgmnt.  {Ste  Brit.  Med.  Joum.,  1BH4, 
Lp.61,) 
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attflcke  of  excessively  violent  lumbar  pann?,  severe  gaatric  syrap- 
toniB,  ubundanl  Oiscburgo  nf  u  wiitery  urine,  aiitl  lastly,  convol- 
sions.  datiriuiii.  aud  coma.  Iti  another  onae  recorded  by  the 
EianiQ  author,  the  patient — whose  only  prenoim  suftering  con- 
Bittted  in  oUI-atandin^  dyt«pcplic  symptoms — was  suddenly  seized 
M'ith  coma,  resolution  of  the  members,  and  convulsive  upturning' 
of  tbe  eycR,  wliicli  proved  fatal  in  twelve  hours.  In  two  cases 
reported  l*y  Dr.  Whipham/  tbe  closing  symptoms  wore  bronchitis 
with  urgent  dyjfpyp«ia.  without  coma  or  couvulsions.  Albumin- 
uria andrecurreutlia'matiiria  are  among  the  most  constant  eymp- 
toms.  In  Tir.  Conway  Kvana's  ease,  the  urine  was,  however,  not 
alburaiuoua  on  the  day  of  death,  nor  two  months  previously. 
Death  was  wiuaed  in  this  case  by  cardiac  disease,  and  the  renal 
degeneration  was  not,  comparatively  speaking,  vury  far  ad- 
vanced.' 

The  latent  and  insidious  course  of  the  disease,  with  sudden 
stormy  termination,  is  well  illustrated  in  the  following  example, 
which  occurred  in  my  practice  : 


r. 


On  Saturday  evening.  October  28,  1871,  I  was  requested  hy  Mr.  R. 
Huathcute  to  Bee  Mrs.  f^..  a  married  liidy  of  forty-eii^lit.  He  mfornied 
me  tbat  the  patient  Mas  the  muther  of  several  children,  of  irbam  the 
outigest  was  four  years  old.  The  menses  still  coalinaed,  hut  irre^u- 
arly.  Some  three  mnntha  previously  she  had  been  uuder  his  cjire  for 
neuralgia  and  auivmla,  which  yipIHcd  readily  to  qiiiiiinc  and  iron,  ftince 
then  she  had  b<>en  in  her  usual  fsir  hc«lth  up  to  the  previous  Monday, 
when  shft  was  suddenly  attjicltc'd  vfilh  vntniting.  The  vomiting  oon- 
lioued,  almoflt  inep-wantly,  durioe  the  current  week,  nml  no  urine  bad 
been  voided  since  Tuesday.  KnrTy  on  Saturday  morning,  she  was  seixe<l 
with  an  eptleptie  fit ;  this  was  fliicceedcd  by  two  more  in  the  course  of 
the  day.  At  nnnn.  nboiit  six  oiino**  of  urine  were  withdrawn  by  catheter. 
Th).")  was  of  nnrmal  appearance,  but  it  contained  a  moderate  amount  of 
alltumen. 

When  I  saw  her  io  the  evening,  the  vomiting  still  persisted,  aceom- 
psnied  with  devouring  thirst.  The  patient  was  nearly  fully  conscious. 
There  was  great  restlessness,  with  tossing  of  tbe  liiubs  and  moaning. 

■  Patb.  Soo  Tran«.,  v«l.  xx\-  p.  244 

•  [Three  oaMu  of  cyillc  kidnyy  have  died  in  Ihp  Miinchtntcr  Koval  IiiflrfnHrr 
during  the  Ian  thrpe"  yean.  Tho  flrai  caw  hnd  shown  menial  depreMion  an^ 
ttopor  fur  «  fi>rtiiii;hl  before  adtnwion.  and  din]  a  we«k  aA*rwarcl)  w  itb  iinumio 
8VTn|)toia*.  Tb«  tec^nd  ewe  died  frum  urwnilc  coniu  iwo  day*  aA«r  aduiinlQn. 
and  no  rrliaMo  hlHUiry  emi\il  he.  obtained.  Ilefure  death  th«  urine  waa  acantT  and 
C'Xitainml  n  large  quanlitv  uf  blood.  Botb  kidneyi  werfi  crttic,  iiud  tb«  I«A  bad 
two  uKtcn,  proonedlng  (Vooi  entirely  tejmraie  (lelvct  of  th«  kidney  ;  lb*  two 
dlrdloM  of  tho  kidney  were  squally  bS^ImI  br  tbe  enila  transform ation.  In  the 
Uiird  CUM,  the  kidney  cbanga  was  found  onfy  in  llie  ref-ular  coune  of  ■  ptwU 
mnriom  Piaminalion.  Tho  pMn<>nt  had  died  from  ohronio  cerebral  mcnm^lU, 
and  durin;;  life  th«n>  wa*  nrtther  albtiminuria  nor  ar.jr  other  Mmplum  of  kMn«y 
mircliicf.  MicpMcopic  vxaminntion  »huwed  a  certain  amount  of  true  kidnvy  «truc- 
ttiro,  but  the  fflom^^ili.  Tftuil  whet,  and  artertea  wwe  »irrounded  by  a  jcreAt 
quantity  of  flbr»ii>  tiiHii? — K.  M.] 
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Tbe  boweU  had  been  opened  bv  iojectioD.  The  pupili  were  strongljr 
ooDlraeted,  aod  the  tongue  wu  dry. 

^On  examining  the  totnn,  I  detected  two  mfi  elongated  streltings  or 
tumon,  one  on  each  side,  in  the  renal  regioni.  Tbe  tumore  appeared 
about  the  same  size,  and  might  be  about  aa  large  as  a  cocoanut,  but  of 
greater  length.  They  did  not  fluctuate.  Both  flanke  were  dull  ou  jier- 
caenoD.j  I  ventured  to  express  the  npiuioo  that  we  had  to  do  wt(h  cystic 

Flo  M. 


^9JJ» 


Un  kidmmj  of  Mm  8  — duiwUif  ounifilBic  c^aut  tnadlMMllua  uf  Um  urtpw— aLmiI  i)>»h»lf 

Iko  kitiMl  alas. 

'degeneration  of  the  kidneys,  basing  the  diagnosis  on  (he  anemic  ooia< 
plexion  of  the  aymptoms,  the  existence  of  two  soft  renal  tumon  with 
alluiniinuria.  If  this  diagnosis  were  correct,  there  could  be  uu  queoliou 
of  curntive  treatment.  It  was  suggested,  however,  that  the  lumbar 
ewellings  might  ponibly  consist  of  fecal  accumulation.  The  treatment 
was  RcoordingLy  directed  to  remove  tbete.    Sulphate  of  magnesia  en«- 
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mata  were  ordered  to  he  retiesiedly  admiiiiBtercd.Mid  belladonna  in  pill 
»ai  given  br  the  mouth,  yotbing  availed.  Id  the  eaunt  of  the  night 
tbe  patient  had  nix  epileptic  Bu,  aud  when  we  uiw  her  on  Sunday  morn- 
iog  ibe  waa  bnrelr  cotiftcious.  The  ttoraacb  wai, bowerer,  much  <juieler, 
and  she  bad  been  able  to  retain  a  coDsidersble  amount  of  liquid  oouriab- 
uenL  No  urine  bad  been  voided,  but  16  ouncee  were  witbdraws  by 
catheter.  Thii  wai  pale  unber,  clear,  faintly  alkaline;  it  was  iligbtJy 
albnrainoua  (abt.  A;,  fpecific  gravity  1013.  'After  it  had  been  kept  for 
twolvfi  hour*,  it  depneited  a  copious  mxJiriieDtuf  triple  and  amorpboua 
pboipbatei. and  §phertsand  dumb-bcltai^f  urate  ot'auimonia,  but  nontsu 
of  tubes  could  be  detected.  During  the  oourae  of  Sunday  and  Suudur 
night,  the  epileptic  MizurM  recurred  again  and  again,  and  death  luoft 
place  on  Monday  luuruiug,  after  an  illncea  of  aluoet  exactlr  a  week. 

Avlojtay. — The  body  was  bderably  well  nouniihed.  Only  the  abdo- 
men woa  examiued.  All  the  orgaue  in  it  went  healthy  except  the 
kidneys.  The  kidnevs  preeentpil  typical  uxamples  of  cystic  dfgf^nera- 
iton  (aee  Fig.  ft4).  They  were  cniifiiuvrably  enlarged,  and  apiH-arL-^l  to 
oonriil  entirely  of  a  roni^ric*  of  Iar;;e  and  Hmall  cystA.  The  ri^ht 
ireigfaed  2^  ounrcfl.  and  the  left  2fi  oum-efi ;  thty  wen-  of  an  elnn^rated, 
oval  form,  between  ei^ht  and  nine  tni^hee  in  length,  nnd  four  incnea  in 
tbicknens.  On  iiectton  of  the  right  kidney,  not  a  particle  of  normal 
renal  timue  niuld  be  seen;  the  entire  nr^an  was  converted  tnW  cyst* 
and  iniervpnitig  (ibroua  tissue.  The  left  kidney  was  not  so  completely 
d«genernte<l.  The  cortical  suhslance  m-sa  bM  transformed  into  cpsXA  and 
fibrouB  matrix  ;  but  the  pyramid))  were  not  wholly  destroys.  Tbe 
papillw  cuuld  alill  b«  distinguished,  together  with  a  short  length  of  the 
annexed  portions  of  the  pyramid*.  These  presented  a  pale-rw  striated 
appearance.  Judging  roughly,  about  a  twentieth  part  of  the  renal  lU- 
aue  might  be  said  still  to  exist,  an<l  on  the  servtcee  of  this  remnant  the 
patient's  life  must  have  latterly  depended.  It  is  moet  strange  that  life 
oould  have  been  protracted  until  this  extreme  degree  of  destruction  had 
been  reached. 

The  cy»t«  varied  in  iiize  from  a  {>ea  to  a  walnut;  most  of  them  were 
as  large  as  marbles.  Their  cmteots  were  (generally)  a  clear  yellow, 
highly  atbiiniinuue  eeniin.  Home  were  opaque  aud  semi'Solid,  either  yeU 
lon'i»li  <ir  dark  red.  These  diflereiicps  depended  on  two  uircumslauccfl, 
namely,  thf  degree  of  inspiwatiim  and  degeneration  of  the  contents,  and  on 
cflbsioD  of  blood  into  the  ey^lj).  Under  llie  microscope,  the  yellow  eemi* 
Bnlid  cnntcnis  were  found  to  be  composed  of  free  fatty  and  alhuminoiw 
granules  and  largo  numtwrs  of  ao-called  "  granular  corpuscles."  A  few 
nlatea  of  cholesU-Tinc  aud  crystals  of  triple  phosphate  were  also  found. 
Vn  traces  of  urea  or  uric  acl^  could  be  detected. 

Tlio  following  example  from  Brieht's  memoir  on  al>dominat 
tutnont  {"  New  Syd.  Soc.'u  I'ubrK-atioiis,"  vol.  vi.  p.  208)  ahou's 
the  RUCccHftive  appeanitice  of  a  renal  tantor  first  on  tne  left, 
tlioi)  on  the  right  i^ide  of  the  abdomen,  and  gives  an  excellent 

picttiro  of  tho  disease. 

Mr. .about  thirty,  seen  by  I>r.  Bright,  Kovemher.  1H35.     Hb 

Hspeci  bespoke  a  man  lulHiring  under  some  formiilable  chrouio  ilieoaae. 
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He  was  evidentlv  much  emacinted  and  grcaUr  eufeebletl.  He  passed  a 
modermta  quaaldy  of  uriue,  which  was  acid.  Hgbt-oolorKl.  aad  albu- 
mtDous.  Hia  preeeDt  illness  'inted  ahout  Iwn  years  buck,  at  whicli  period 
he  had  decidea  hicniaturin,  which  (Mnitiniiefl  nt  intervale  for  some  time, 
^^ince  that,  he  had  Dercr  coiisidered  himself  iu  health  ;  he  had,  howerer, 
pursued  his  usuni  occnpntioD  till  lately,  hut  for  the  laet  four  months  he 
nad  been  more  dccid«><llT  ad  invalid.  A  tumor  was  to  be  distinctly 
aacertaiuod  in  the  left  lumbar  epaoe.  uherc  it  anpenred  prettj  firmly 
fixed  («M  Pig.  65).     It  might  be  fairly  gmsped  by  the  baad  so  placed 

7io.  4S 
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•r  bMli  IcUm9«  (MttM  Bright). 

that  ihe  thumb  waa  near  the  spinf,  and  the  fto^HV  advauced  intfl  the 
hypochondriac  region.  The  history  of  the  case,  the  state  of  the  urine, 
and  the  situation  of  (he  tumor,  all  led  h>  the  easy  decision  that  the  tumor 
depended  on  cnlarf^ed  kidney.  When  felt  in  front,  the  spleen,  or  the 
dmcetiding  colon  loaded  with  feces,  suggestetl  themselves:  but  the  fact 
that  it  aeemed  to  bel4>ng  rather  to  tho  poaterior  than  ihe  antt-rior  part  of 
the  abdomen,  and  its  fixed  feel  would  have  removed  these  doubts  ha<l 
nut  the  hutory  of  the  caae  pointed  ao  dutinctly  to  the  ki<biey.  The 
exact  nature  of  the  renal  disease  was  leas  obvious.  The  very  <^»n«ide^- 
able  enlargement  of  the  organ  did  not  belong  to  thv  usual  hixt^iry  of 
albuminous  urine,  and  the  general  toss  of  power  bespoke  some  formid- 
able orgiinic  disease.  He  was  ordered]  a  well-reeulated  nourishin>f  diet. 
The  ecnplast.  ammoniaci  c.  hydrarg.  was  appliett   to  the  aeat  of  the 
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tumur;  and  ihv  uva  uni  in  intusion,  aud  slight  alkaline  preparatioas, 
were  directeil  to  be  taken.  Under  this  treuliueut  flattering  reports  were 
at  first  received,  but  the  diseuee  advanced,  all  the  syii)pU>uiH  beeame 
worse,  eolBrgenieDt  of  the  right  kidney  also  Iwcaine  peroeptiblp,  ibe 
urine  remaiDed  modenilely  coagiiiable  (ahuuta  pint  and  a  half  id  tweniy- 
four  houraj,  and  be  si)t!er«il  a  ^reat  deal  of  pain  at  the  neck  of  the 
bladder,  from  the  frequent  [Mt88in;i;ol'  liliriiiMiis  e»iigiilBof  aelight  pinkish- 
TOllow  color,  about  an  inch  long,  and  apparent ty  ni<ml<led  by  the  urethra. 
His  cmncifltitn  became  extreme,  and  he  had  t're<]uent  returns  of  h^nia- 
turin.  From  the  niLddle  of  Fehruarv  he  was  completely  confiaed  to  his 
bed,  expecting  death  daily.  In  the  nntt  week  of  April  he  experienced 
8oinb  slight  cunvnUivc  geixures,  and  fell  into  a  8late  of  coma  fur  n  fftvf 
hours  before  his  death,  which  occurrcl  about  the  LOth  of  April. 

Both  kidneys  pre*enu'd  moat  extreme  epectmens  of  vesiculnted  di»- 
case ;  the  lell  wad  the  largv^t,  and  was  probably  eight  or  teo  times  the 
Datura]  Aize,  while  the  right  wuB  at  least  e\x  timc«  the  aizeof  the  hcaltbr 
kidney.  The  whole  ftp{>L'ared  made  up  of  a  congcriH  of  vesiclea,  from 
the  aize  of  a  pigeou'«  egg  tu  a  ]>oa ;  and  the  aubsLaocc  of  the  kiducy  waa 
almost  obliterated  ;  nnihing  but  a  thin  layer  of  sccrt-ling  structure  re- 
mainiu]/,  and  that  gniatly  altered  from  the  natural  texturi>.  The  |>elvia 
of  the  Iciihiey  and  the  mamillary  processes  aloue  retaititxl  a  tolerably 
healthy  appearance;  the  lining  membrane  of  the  pelvis  had  no  undue 
vascularity,  and  wa.H  perfectly  ninnoth  ;  the  niammillary  processes,  though 
somewhat  flattened,  showed,  uheii  divi<led,  the  healthy  organization ;  the 
ureters  were  healthy,  hut  the  renal  vaweln.  particularly  the  veiiie,  were 
large.  Tho  other  viscera  were  healthy,  uiid  iho  bladder  coatftiae<]  half 
a  pint  of  uriae. 

The  cnormotiR  hikc  which  the  kidneys  sometimcB  altflin  in  this 
diaeaee,  and  the  at>rupt  («rntiiiutiuii  ol'life, ure  itluatntted  by  the 
following  reiimrkuble  case  recorded  by  Dr.  Hare  {"  Path.  Soc. 
Trans.,"' 1860-1,  p.  131): 

A  roan,  «L  46,  was  seen  in  January,  1850,  for  an  attack  of  pleurisy. 
Under  treatment,  ho  recovered  and  returue^l  to  his  business,  until  the 
t'ith  of  March,  when  Dr.  Hare  was  again  called  in.  The  night  pre- 
viously he  had  paMed  »  c-oniitderable  ijuantity  of  very  bloody  unne, 
which  had,  apparently,  given  him  great  relief  from  a  constant  iiain  he 
had  in  the  lell  loin.  On  examination  of  tlie  abdomen,  which  had  lately 
become  larger  than  usual,  a  tumor  waa  found,  extending  fnim  the  car- 
tillLges  of  the  faiHe  ritis  of  |he  lefl  Bi<le  to  about  an  inch  below  the  level 
of  the  umbilicus,  ami  furwarda  to  within  about  an  inch  of  tlie  median 
line.  On  percusi*ion  it  waa  ilull,  and  there  was  no  Interval  of  resoiioaw 
between  the  tumor  and  the  cartilages  of  the  ribs;  and  tiie  dulneas  on 
percussion  extended  upwards  beyond  the  lower  margin  of  the  latter; 
the  anterior  border  was  rouude<i,  but  presented  no  signs  of  fluctuatiua. 

Id  April,  a  cousiderable  alt«rutiou  was  observed  to  bav«  taken  place 
in  the  tumor;  it  still  felt  solid  and  without  fluctuation  ;  tho  lower  bonier 
extended  an  inch  aud  half  below  ibe  level  of  the  anterior  sujicrior  sjiinu 
of  the  ilium.  lt«  anterior  border  was  deeply  notched  on  a  level  with 
the  umbilicuH,  and  percuwion  wan  reenuaut  at  thiu  notch,  as  also  for 
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some  distance  obliquely  acroes  ihe  lutiior.  It  pmentetl  very  much  the 
plijgicHl  signs  uf  a  ilmible  lunxir.  ur  of  Iwo  tumurs;  oo  placing  uiie 
naod  over  the  lower  part  uf  the  abdomen,  and  nressing  witn  the  iither 
against  the  left  loin,  nlihougb  the  lumor  could  be  very  slightly  muved, 
it  appoflred  to  move  as  one  niaM'.  Or.  Bright,  who  bIbo  »avt  the  cnae, 
BpoKC  confidently  aa  to  ilB  being  "all  kidney  with  iutfatino  pnseiiig  over 
it,  and  thus  giving  the  appenrnnc*  iil"  ino  lumore;"  there  wua  alt-o  m.w 
a  slight  interval  of  rt-duuanee  between  the  i-arlilages  of  the  lube  ribe 
and  the  tumor.  The  urine,  whieh  bad  eootained  blood  two  or  three 
tiniea,  was  now  clear. 

On  ihc  f*th  of  Deeemher,  he  fell  suddenly  from  hU  ehair,  ronvulaed 
and  inseuxilile  ;  ihin  wa«  followed  by  ateepiuen,  oumbneaa  in  both  hands, 
and  fre<]uent  twitchiogs. 

On  the  13th,  when  seen  by  Dr.  Flare,  be  had  a  vacant  exprcHJuD, 
wandered  a  little,  but  answered  abarpty  when  spoken  to;  there  were 
atigbt  twilchitigs  of  ihe  upper  extremities.  Pul»e  72;  feet  and  legs 
rather  iedeniati>ui>i.  The  tumor  appeared  much  the  same  an  in  Aprd, 
except  that  it  extended  ralber  beynnd  the  median  tine,  and  that  ihe 
notch,  at  its  anterior  border,  was  Je*s  marked.  Urine  pale,  without 
ae<limetit,  specific  gravity  lUOH,  oonlaiotng  one-tenth  albumen. 

Ou  the  I3tli,  he  had  two  tils,  somewhat  similar  to  those  on  the  9th. 
and  lie  died  on  the  16tb,  probably  from  the  presence  of  urea  in  ih« 
blowl. 

Aul'tp^. — The  lell  side  of  the  abdomen  was  occupied  by  an  enormous 
tumor  Mliich  proved  to  !)«  the  left  kidney,  the  iutc^tine»  bciug  pu»lieil 
over  to  the  right  aide.  The  tumor  atan  extended  under  the  intoetines 
half-way  acnws  the  right  half  of  the  abdomen;  its  upiier  eiirlat'e  wae 
adherent  lo  the  diaphragm,  and  it  ha<l  so  comprett»Ml  the  npleen,  that 
tbe  latter  fiirmed,  as  it  were,  a  cap  to  the  kidney;  the  pancreas  waa 
carrieil  forwanl»,  ami  was  adherent  tratuvereely  to  the  anterior  surface 
of  the  tumor,  near  ila  upper  part;  the  descending  colon,  somewhat  cou- 
tracted,  was  likewise  adherent  to  its  anterior  surface,  but  perpendicularly, 
BO  as  to  divide  It  into  nearly  equal  portions. 

The  kidaey  measured  15i  inches  in  length,  91  In  breadth,  and  about 
23  in  circinnterence,  and  weighed  exactly  UI  lbs.;  it  still  retained  some* 
what  tbe  kidney  shape,  but  its  surfiicx.'  was  uneven  from  the  projection 
of  diflerent  cysts.  It  ooDSJaled  of  one  enormous  congcric*  of  cysta,  vary- 
ing in  size  from  a  small  pea,  to  a  cavity  holding  more  than  a  pint  of 
fluid;  the  larger  cysla  were  at  the  surface,  the  smaller  onea  being  about 
the  centre;  many  of  the  smaller-  cysts  projedcd  more  or  le»fl  into  tbe 
cavity  of  the  larger  ones ;  they  preaeotci'l  different  tinla,  from  a  dark 
purple,  to  a  light  atraw-color  (the  latter  much  more  rare  than  the  for- 
mer), according  to  the  color  of  the  contained  Buida ;  the  darker  fluid 
waa  generally  the  thickeat,  and  at  the  bottom  of  those  cyita  there  was 
more  or  leas  of  a  dirty-re<I  gniinnmi-liMikin};  matter,  which  was  wanting 
In  thos6  containing  tlie  lighter-colored  Hiiid.  The  thicknena  of  their 
valla  varied  genemlly  in  prn|K)rtion  to  their  sixe,  the  larger  having  the 
thickest  parietes.  No  trace  of  the  proper  structure  of  the  kiduey  wai 
disooTerable.  Tbe  fluid,  under  the  iuicr<»a«ii>e,  jib'^wed  an  immenM 
number  of  blooil-diska  (more  abuudaui  iti  tho  darker  fluids),  woae  oil 
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globul««,  «xudnttve  corpuscles,  porlious  of  ttic  tubules  uf  the  kiduey. 
Had  a  coueidvrablt*  number  uf  plnlvti  of  choleftterioti. 

The  right  kiduvy  pre«eut«d  iueipieut  dueBJW  of  the  same  kind,  and 
vaa  enlarged  Uf  duublu  its  natural  size. 

There  waa  a  slight  hy|i«rtrr»[ihy  uf  the  heart,  and  a  hernia  above  the 
umbilicus;  the  remainiug  vbn^rB  were  uatiiral. 

In  the  following  case  described  by  Dr.  Gray  ("Path.  8oc. 
Trana.,"  vol.  vi.  p.  267),  the  disease  appeared  to  be  occasioned 
by  extcrtial  violence :  deiitli  was  not  preceded  by  cerebral 
symptoms,  but  by  vomiting  and  hiccough,  possibly  of  urfemic 
origin. 

A  mail,  IV.L  40,  much  emaciated  and  aniemio,  who  had  been  very  in- 
temperate when  young,  wus  admitted  intn  Su  George's  Hospital,  March 
7.  1855. 

He  dated  the  commencement  of  his  present  illness  seren  yenjis  ago, 
when  he  received  n  severe  injury  of  the  back  ;  for  some  time  af^er  this 
BCcideDl,  he  passed  blood  in  his  urine.  He  then  partially  recovered],  but 
during  the  three  following  winlers  he  oAen  pn&sed  a  small  quantity  uf 
b)(>i>d,Bnd  luft^rcd  much  from  pain  in  his  loins.  Five  weeks  before  his 
admission  into  the  hospital,  he  fell  on  his  right  hip,  and  then  the  ha.'ma- 
turia  and  pains  in  the  loins  returned  in  an  aggravated  form.  When 
tirsL  admitted,  he  whs  in  a  very  weak  and  exhausted  condition;  the 
pulse  vu  exceedingly  feeble,  nnd  the  urine  was  loaded  with  blood: 
vomiting  and  hiccough  supervened,  and  he  died  exhausted  on  the  lOtb 
of  March. 

Autopty. — There  was  extensive  cystic  trnnsformntion  of  both  kidneys : 
and  to  such  &a  extent  had  the  disease  proceeded  that  the  natural  struc- 
ture of  the  glands  oould  in  no  part  be  detected.  The  right  kiduey 
weighed  3  lbs.  10  oss. ;  the  left.  3  Ibe.  They  were  each  about  ten  iochM 
in  leugLh.  lobutated  on  their  surfacefl,  and  composed  of  nuuierous  sepa- 
rate cysts,  varying  in  size  from  a  jK-a  to  a  small  apple.  Thect>nteul8  id' 
some  of  the  cysia  were  transparent  and  colorless,  of  others  faint  yellow, 
of  others  chocolate.  The  color  in  these  last  appeared  to  depend  on 
blood-disks  and  their  dt^'brie.  The  pelvis  of  the  kidney  and  the  ureter 
vii'Ti'.  not  dilatetl. 

.\ll  the  other  organs  were  natural,  with  the  exceptLou  of  the  lungs, 
which  were  tjpdeitmttxui. 


The  primar}*  lesion  in  this  claaa  of  cnscs  is  poeaibly  the  same 
as  in  the  congenital  caM»,  and  consists  in  u  progressive  occlusion 
of  the  diictH  ol'  the  pyramids,  lending  at  a  later  period  to  sac- 
cular dilatations  of  the  lubes  of  the  cortex,  and  tinally  to  iU« 
formation  of  myriads  of  sepuratu  eysts.  The  cuu(<o  of  the  oc- 
clU'iion,  in  most  cases,  is  probably  an  interstitial  intlamniatton. 
leuiling  to  the  formation  of  contractile  tibrotis  tissue.  Thorn 
(Tiiaut;r.  iyif».  B(»nn.,  1H^i2)  found  in  one  ease  that  the  inflamma- 
tion bad  begun  in  the  ureter  an<l  pelvis  of  the  kidney,  and  had 
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thence  proceeded  to  the  pyramidal  portion.  It  is  probable  that 
the  epitbelium  of  the  tubes  also  undergoes  some  active  change, 
but  of  what  nature  is  uncertain.'  Conceivably  the  calibre  of 
the  ducts  may  be  obstructed  by  plugs  of  coagulated  blood.  In 
Dr.  Gray's  case,  just  related,  the  latter  explanation  would  appear 
to  be  a  not  improbable  one. 

General  cystic  degeneration  has  evident  affinities  with  the 
granular  atrophic  forms  of  Bright's  disease,  and  probably 
requires  a  similar  treatment. 

1  See  Cornil  and  Brault,  8ur  la  Patholoeie  du  Bein,  Paris,  1884,  p.  20S.  Chot- 
insky  (Inaug.  Diss.  Bonn,,  1882)  auerto  tnat,  in  the  foeUl  form,  prolifenition  of 
the  epitbelium  plays  a  part  in  blocking  the  tubea. 
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CHAPTER  X. 

CANCER  OF  THE  KIDNEY. 

Cancerous  growths  of  the  kidney  may  be  primary  or  secmdari/. 
Primary  cancer  is  attended  by  its  proper  symptoms  and  physical 
eigne :  it  runs  a  dietinctive  course,  and  constitutee  the  cause  of 
death.  Secondary  cancer,  on  the  other  hand,  occasions  neither 
symptoms  nor  physical  signs  :  it  is  either  a  part-manifestation  of 
a  general  cancerous  cachexia,  or  an  incident  in  the  progress  of 
primary  cancer  of  some  other  organ  ;  and  its  existence  is  usually 
unsuspected  until  the  autopey.  It  is  therefore  neceseary  to  con- 
sider the  two  conditions  apart,  the  latter  indeed  very  briefly,  as 
it  has  little,  if  any,  clinical  interest. 

A.— PRIMABY   CANCER  OF   THE   KIDNEY. 

The  following  description  is  based  on  an  analysis  of  68  casea^ 
of  which  64  were  collected  from  various  sources,  and  4  con- 
tributed by  myself.  In  all  of  them  the  disease  was  followed  to 
its  fatal  termination,  and  the  diagnosis  verified  by  dissection 
after  death. 

The  cases  naturally  fall  into  two  groups — children  and  atlults; 
and  it  will  be  desirable  occasionally  to  aistinguish  the  one  class 
from  the  other.  The  first  group  embraces  25  cases  under  the 
age  of  ten  years — indeed  all,  except  3,  under  five  years.  The 
second  group  includes  43  adults  between  the  ages  of  nineteen 
and  seventy. 

Morbid  Anatomy. — Tlie  species  of  cancer  found  in  the  kidney 
is  almost  invariably  the  encephaloid  (fungus  hffimatodes).'  It 
varies  greatly  in  consistence  and  vascularity.  In  one  instance 
it  is  described  as  being  as  sofTt  as  the  milt  of  a  fish ;  more  com- 
monly it  is  al»out  as  hard  as  human  brain.  The  mass  is  seldom 
of  uniform  consistence  throughout,  and  it  ie  frequently  the  site 
of  extensive  hemorrhages.  Cavities  containing  as  much  as  a 
pint  or  more  of  clotted  or  fluid  blood,  or  of  blood  mixed  with 

'  Two  cases  sre  reported  in  the  Path.  Hoc.  Trans  ,  xxi.  pp.  239,  241,  in  one  of 
which  Mr.  He  Moiyan  fimnd  the  cancerous  matter  arranged  in  a  villout  manner ; 
and  in  the  other,  recorded  by  Dr.  Murchison  {a  case  of  villouB  diaeaM)  of  the 
bladdorj,  the  iniicouK  niombmne  linin;;  the  pelvis  and  calices  of  both  kidncyi  wu 

studded  with  long  villous  processes. 
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caneeroufl  detritus,  havo  somedmeB  been    found  within   the 
tumor.* 

SuirrhuK  h  very  rare  m  the  kidney.  Wilaoa  tncntione  anch  a. 
condition,  but  his  description  is  vngue.  Rnyer  in  one  inatanco 
found  tt  ntaEis  resembling  manimary  scirrhus  in  tht-  midot  of  an 
cncephalold  kidney:*  and  Dr.  WaUhe,  amon^  the  unpiibliBhed 
drawings  of  Carswell,  dUcovored  one  of  scirrnue  of  the  kidney: 
"the  entire  orj^nn  was  converted  into  a  gray-colored  flulwtance, 
somewhat  iraniitparcnt,  and  of  the  hardne^n  of  fil>rons  tisiiae.  It 
wau  iiiternecled  in  vartou*  direi.'tiou8  by  pale-colored  bands  whif  h 
wore  upa(|ut;  and  firmer  than  the  intemiediatu  gray  Hubsianco. 
Ic  yielded  only  u  small  quantity  of  serosity  on  preftenro,  and  pre- 
sented few  or  no  bloodvessele."  (VValBhe,  loc.  cit.,  380.) 

Colloid  cancer  has  been  occasionallj  found  forming  a  part  of 
an  uucepbaKtid  kidney. 

Kpithcliomn  haii  iint.  so  fiir  as  I  know,  been  found  in  the  kid- 
nev  in  the  primary  form  in  more  than  two  caaos.  In  one  cam 
pul^lislied  by  Robin  the  right  kidney  of  a  man  aged  tifty-onc 
was  replaced  by  a  large  mass  of  adventitious  tissue,  of  which 
part  was  soft  and  part  hard.  Roth  portions  were  compoeed  of 
cells  of  epithulial  character,  most  of  them  closely  approaching 
the  appearance  of  pavement  epithelium,  and  attaining  in  the 
softer  portions  enormous  dimen8ions.  Some  of  the  largest 
measured  /,  of  a  millimetre  in  length.  None  were  found  dis- 
posed in  nests  as  in  an  ordinary  cutaneous  epithelioma.'  The 
second  case  was  observed  by  Waldeyer,  and  quoted  by  Birch- 
nirt»4.-lifeM  in  his  "  I-ehrbnch  der  Pathologie,"  p.  1041. 

ICnccphuloid  invades  the  kidney  soinetimea  in  the  nodnlar, 
somctiiiios  in  the  inliltratud,  farm.  It  always  begins  in  the 
cortical  aul>8tnnce,  and  afterwnrds  involves  the  pyramids.  Th 
epithelium  of  the  renal  tubules  is  first  aflecteu,  and  then  the 
connective  tissue.*  The  tunica  propria  is  commonly  thickened 
iDto  a  strong  librous  membrane. 

When  the  wholi-  organ  is  uniformly  infiltrated,  its  natural 
shape  and  position  may  be  tolerably  preserved,  even  wheu  it  is 

'  Tbe  liiie  Dr  Hilton  Fuffprii  dMcrib«c)  »  pwcuIiRr  xmrioty  of  <wne«r  of  tb«  kid- 
ney, io  which  fatty  ikuii'nfnliun  bud  occurrod,  and  wliirh  b»  tlylud,  Rltrr  Cnmll 
and  Hnri«ter.  L'nrrintmiii  lipoinitto«(im.     tSrf  I'ttih,  Tntiti-.,  vnl.  isvii.  ■>.  204  ) 

'  A  (iruiUr  c«mw  is  r?poTt«d  by  l>r.  E.  R.  Town««nd,  Jr.,  at  Cork.  (|>ub.  Qu«n. 
Jrtum..  xlv,  219-1 

*  t'h.  Koliin.  .Meriiuiro  *nr  I'RpilhoIiniRfl  d»  Rein.  Parts,  16>»6.  See  al»o 
Lrbcri,  Aiiit;.  I'othol ,  ii  niSI.  Mr  Hoy U,  in  a  DHtifni  ulm  dif<d  in  tbe  Mnn- 
eh«iter  Koyal  Inflnnjiry,  f>und  eiHllicli')iiiitt>us  noduW  in  the  kidoGr  EwoadAir  to 
tiniilar  Kriiwth*  in  ihn  luiit;*,  ana  in  each  organ  df*cril)««  c«ll-n«ala.  (iTouni!  if 
Anst  and  I'hys.,  vol.  svii,  p.  209.) 

*  (^Unni  wus  ablv  io  one  ca»i>  to  inm  the  df^volopmcDt  oTlho  ettieer  celb  Irom 
tbe  renal  ■•filhelinm.  I)r  Norman  Matm  i>l>«i?r««d  a  limilar  appeknutce,  and 
Dr.  Shnrkov  inti-«d  iheciincer  culU  U)  proIit«rktli>n  of  tbacell-ltnlttj^or  Bou-rtuin's 
espHiIc.     (^atb.  Tram.,  vol.  xxiiii.) 
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enlarged  to  many  times  its  original  volnme.  But  when  a  nodule 
grows  from  otic  und  (.if  the  j^luiid.  leiiviug  tbu  ruinaiDder  tixeiupl, 
an  irregular  tumor  is  tbruied,  wliich  luixy  assutiie  aliapea,  and 
grow  into  situations  verj  embarrassing  for  the  diagnosis.  The 
exempted  portions  rarely  preserve  iheir  healthy  atate;  the 
aeci-eting  titructure  woHtea  and  degenerates;  or  it  suppurates — 
though  tliin  i>)  rare. 

It  iH  n  marked  characten»tic  of  primary  renal  eanccr,  that  it 
forma  a  tumor  generally  of  large,  ofleu  of  gigantiv  proportions, 
whicli  may  atrutch  from  the  loin  to  the  undiilieuH,  and  from 
beneath  the  ribi^  to  the  puben,  an^l  weigh  ntany  pounds.  In  31 
out  of  our  1)8  cases,  exact  information  is  given  as  to  the  weicht 
of  the  tumor.  In  Iti  children  its  average  weight  was  Sj  los.; 
the  smallest  was  1  lb.  9  oz.  and  the  largest  31  lbs.!  In  16  adults 
the  average  weight  of  the  tumor  was  9i  lbs.;  in  one  ease  tlie 
growth  was  about  the  size  and  weight  of  the  natural  kidney  ;  in 
another  it  weighed  15  02.;  in  two  others  it  weighed  Ik  lb.;  iu 
several  it  varied  from  8  to  11  lbs.,  and  in  two  attained  a  weight 
of  27  lbs.  The  enormous  masses  found  in  young  children  at 
really  remarkable.  In  one  exan]ple,  recorded  by  Mr.  Spencei 
Wells,  a  growth  weighing  between  1^  and  17  lbs.  was  taken 
from  the  body  of  a  cliild  only  four  yeara  of  age  ("  Path.  Soe, 
Trans.,"  xiv.  179). 

The  surface  of  an  cnccphuloid  kidney  is  usually  soft,  irregu- 
larly lobulated,  and  of  uiie<|ua1  i:on8)t<itenee.  Not  utifrequunlly 
it  yields  a  deceptive  sense  of  fluctuation,  especially  in  certain 
8pota. 

Renal  encepbaloid  is  liable  to  the  same  accidents  (dcgencru^ 
tioti,  softening,  suppuratioti,  hemorrhage)  lu  soft  cancer  eh 
where.  In  an  inatance  mentioned  by  Bright,  tlie  softened  mt 
hurst  into  the  peritoneum:  in  another,  bj-  Haver,  a  cancer  of 
the  right  kidney  ulcerated  into  the  duodenum;  in  a  third,  by 
Abele,'  the  di^oHe  broke  through  the  abdominal  parietesa  fortr 
night  before  death,  and  formed  a  fungous  ulcer  through  which 
a  portion  of  the  colon  protruded  and  uJtimalcly  mortihe<l. 

The  tumor  generally  contracts  extensive  adhesions  to  the  sur- 
rounding narts.  The  colon  ie  invariably  found  in  fn.Hit  of  the 
growth — inough  sometimes  flattened  and  empty.  The  other 
abdominal  viscera  are  thrust  aside  as  the  tumor  enlarges ;  the 
anudl  inteatines  are  pushed  over  into  the  opposite  flank.  When 
the  growth  affects  the  right  kidney,  the  liver  is  displaced  to  the 
left,  often  twisted  on  its  transverse  axis  so  that  its  upper  surface 
takes  a  vertical  direction  and  applies  itself  to  the  costo-abdomi- 
nal  wall.  This  distortion  has  been  especially  observed  where, 
as  ID  Ptklerleiii'B  case,  the  growth  protrudes  from  the  up[>er  end 

>  Schmlclt'i  J*hrb.,  Bd.  v.  S.  870 


MOKBID    JiNATOMY 


617 


of  the  kidnev.  and  nmkeg  ite  way  iato  tbe  nshl  hypocbondrium. 
When  the  tumor  is  constituted  Itjf  the  left  Icidncy  tlic  stomach 
IB  puahc-d  to  right,  and  the  spleen  carried  high  np  into  the  vault 
of  the  diaphriigiii.'  The  thomcic  viecem  arc  diHpliiced  upwards 
more  or  less  according  to  the  bulk  of  the  tumor,  and  in  various 
directions  according  to  the  side  affected.  Among  other  eflects 
on  the  adjacent  parts,  caries  of  the  vertebrte  was  twice  found  : 
more  or  less  compression  of  the  inferior  cava  generally  exists 
towards  the  later  periods,  oec)u*ioning  a-denia  of  the  legs  nud 
sometimes  (though  rarely)  ascites. 

The  pelvis  of  the  kidney  was  found  generally  more  or  less 
involved,  and,  in  the  majority  of  cases,  the  ureter  was  perma- 
nently occluded  by  extension  of  the  cancerous  growth  into  it, 
or  by  blood-clot«,  or  by  the  pressure  of  the  main  tumor. 

The  renal  veins  in  several  instances  contained  encepbaloid 
matter ;  and  iu  some  of  the  cases  it  could  be  traced  as  far  as  the 
vena  cava. 

In  the  overwhelming  majority  of  cases  only  one  kidney  was 
affected.  Out  uf  07  instances  which  supply  information  on  this 
point,  tho  disease  was  confined  to  one  kidney  60  times,  [n  seven 
cases  both  kidneys  were  involved;  but  in  three  only  of  these 
did  the  dit<eat^e  appear  to  bo  ])rimary  on  both  elides :  in  the  other 
four  one  kidney  was  the  seat  of  primary  cancer,  which  formed 
a  tumor,  while  its  fellow  only  contained  small  secondary  nodulee. 
In  the  ^0  unilateral  cases,  each  kidney  was  affected  an  eqoal 
number  of  times. 

The  primary  dil^ea(?e  in  the  kidney  was  aaeociatod  with  secon- 
dary deposits  clHcwliere  in  31  ont  ot  61  cases  which  give  details 
on  (his  point:  in  the  remaining  20  cases  all  other  parts  were 
exempt.  The  most  frequent  seats  of  secondary  deposits  were 
the  lymphatic  glands  in  the  hilus  of  the  kidney,  and  the  verte- 
bral and  mescnterie  glands.  These  glands  formed  in  some  of 
the  rases  a  large  tumor,  which — as  in  a  case  to  be  presently  re- 
lated— transcended  tiie  dimenriions  of  the  renal  tumor,  and 
greatly  embarrAsaod  the  diagnosis.  The  lungs  and  liver  were 
also  otlen  affe<;ted;  the  other  organs  more  rarely;  but  instances 
are  on  record  in  which  almost  every  conceivable  combination 
existed.  The  following  table  exhibits  the  distribution  of  the 
secondary  deposits  in  the  31  eases  already  alluded  to: 

I  In  CoK  S.  reported  n  few  pKg«s  Airllier  un,  tlic  po*ltl'>ri  uf  the  ipte^m  wu 
McepiionnI ;  it  WM  carried  downw&rdt  UiWkrd  tlie  ilUc  ioaut  In  tnnl  of  iha 
tuntoi'. 
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Kidneys  ftlune  affected 20  cmm. 

Secondaiy  depoaiU  found  elsewhere 31     " 

Seat  of  secondary  depoRiU: 

Lumbar,  mesenteric  and  vertebral  glands          .                 .  15  " 

Lungs 14  " 

Liver 14  " 

Suprarenal  capsules 4  " 

Omentum 8  " 

Heart 8  " 

Vertebria  and  rib 8  " 

Costal  surface  of  pleura 1  " 

Bladder,  uterus,  penis,  and  testicle — each          .        .        .  1  " 

The  infrequent  association  of  primary  renal  cancer  with  can- 
cerous deposits  in  the  lower  urinary  passages,  which  this  table 
shows,  is  somewhat  remarkable,  and  is  scarcely  what  one  would 
expect,  considering  the  close  anatomical  and  functional  relations 
of  these  parts.' 

Etiology, — Renal  cancer  prevails  at  two  distinct  epochs  of 
life — in  early  childhood,  and  in  adult  age.  During  adolescence 
the  liability  to  it  sinks  to  a  minimum.  Children  under  five 
years  of  age  appear  especially  liable  to  renal  cancer :  22  out  of 
67  cases  occurred  at  this  early  period  ;  3  others  between  seven 
and  ten  years :  the  remainder  were  distributed  pretty  equally 
between  the  ages  of  nineteen  and  seventy.  The  annexed  table 
shows  more  exactly  the  relation  of  age  to  the  frequency  of  renal 
cancer : 
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1 

5 

4 

9 
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'  I  had  Hn  oppiirtunity  of  exnminint;  n  man  (ii't.  40)  who  died  at  the  Roval 
Infiriiiary  wilh  extensive  cwncer  uf  tliP  stiniinch,  combined  with  primary  cancer 
of  tlie  riliht  kidiii'V.  The  luttcr  oi>;un  whs  wlmlly  converted  into  an  encephaloid 
iiiius.  1  ioulil  rii>l  delect  any  traces  of  socretini;  structure  In  It:  the  mas*  was 
B(iint'whnt  snuilk-r  tliun  the  natural  Itidiicy,  luid  jibout  the  same  shape.  The  left 
itidney  w:i.s  ()uite  henlthy,  nnd  i^rently  hyperlropliiod.  The  right  ureter  whs  per- 
vious, liiit  shrunk  tn  about  half  its  n^UHl  b'izh.  The  left  ureter  was  somewhat 
more  capitcious  than  naturnl.  The  rijjht  ^u|inin'Tml  onpsulewns  wholly  converted 
intii  n  ciineenms  muss.  There  was  verv  extensive  enncenius  disease  (in  nodule*) 
of  thfliviT,  mill  of  tile  verti'bnil  f^liindri, 

•  III  seven  iidults  the  exact  age  i.s  not  given. 
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The'raDnex  ie  eonaidenibly  more  liable  to  renal  caucer  tbau 
the  female.  Sixty-six  cases,  in  which  the  aox  was  distinguisbed, 
supplied  47  males,  and  19  fcmalca.  The  ppcponderaiice  of  the 
male  SOX  id  not  80  great  in  childhood  as  in  adutt  age.  4)f  24 
children,  lo  were  boys  and  0  girls;  of  42  adults,  82  wore  men 
and  only  10  women.  The  great  disproportion  between  the 
frequency  of  runal  cancer  in  nivn  and  in  women  may  pot>ciibly 
be  explained  by  the  markecl  preference  sbowu  by  cancer  for  the 
generative  organs  in  the  female. 

The  exciting  cause  of  renal,  as  of  otlier  cancers,  is  wrapped 
in  obscurity.  In  a  few  instances,  a  blow  or  fall  on  the  loins  was 
the  immediate  precui-sor  and  supposed  cause  of  the  first  symp- 
tom; but  the  disease  had  doubtless  already  l>cen  in  existence 
before  the  accident,  though  concealed.  In  a  ease  mentioned  by 
Manzolini  ("  Schmidt's  Jahrb.,"  B.  94,  8. 74),  a  boy  was  kicked  in 
the  leftside;  this  was  followed  by  licematuria  for  fourteen  days. 
Shortly  after,  a  swelling  appearefl  in  the  left  loin,  whirh  event- 
ually proved  to  he  an  cnccphaloid  growtli  of  the  left  kidney. 

Symptoms  ani>  Piivsical  Shins. — The  distinctive  symptoms  of 
primary  cancer  of  the  kidney  are:  tumor  in  the  abdomen  and 
iuKinaluria.  In  every  case  in  which  the  disease  was  the  deter- 
mining cause  of  death,  one  or  both  of  these  symptoms  were 
prewont.' 

Abdominal  tumor  is  by  far  the  most  constant  aign  of  renal 
cancer,  and  ut^unlly  the  earliest  one  noticed.  Out  of  fi4  cases 
there  were  only  8  in  which  a  distinct  intumescence  could  not  be 
felt  in  the  site  of  the  kidney  or  thereabouts;  and  in  these  thnw 
there  was  hicmaturia.  In  the  remaining  61  cases  a  tumor  was 
easily  ascertained  to  exist  in  the  abdomen  :  and  in  all  but  three 
it  was  of  such  size  and  ^jromineuce  that  it  could  not  escape  the 
moHl  ciirriiiry  exanitiialtiin.  It  is  noteworthy  that  in  all  the 
children  a  large — nearly  always  an  enormon.4 — tumor  existed. 

The  tumor  presents  itself  first  in  the  anterior  lumbar  region, 
between  the  margins  of  the  ribs  and  the  crista  ilii;  it  then 
grows  forward  to  the  umbilicus,  upwards  into  the  hypochon- 
drium,  and  downwards  into  the  iliac  and  Ingniual  regions:  in 
extreme  cases  it  tills  the  entire  belly.  The  tumor  may,  or  may 
not,  be  covered  with  a  rainilication  of  etdai^ed  t>iiperticiBl 
vein-'^  The  colon,  and  sometimes  a  portion  of  the  small  intea* 
tines,  lies  in  front  of  it.     This  position  of  the  colon  furnishes 

I  L«bert  ttAtM  that  he  hsi  known  an  in«t«nr«  in  wbidi  tlia  diiouo  run  ■  Intent 
0"une  Uiinueboui :  bui  he  doc*  D'^t  >u>'  whvthur  In  Uiki  Ini'tHrH'e  chi>  rennl  dUoue 
was  ivally  the  niiue  of  dmUi.  In  n  I'lue  nt  primitr^'  i^noir  nf  iHitti  kidnDjr*  re* 
portrnl  by  Hr.  FlAinhiic  ■'•  t)ir  D'iblln  rslli»t'>icicnl  SueiKy  i  I>iil>.  (^uort.  J»iiru., 
xltv.  235),  tb<!  jmllfint  Biittnl  ihHt  l»i>  nfivor  hkd  hnd  bHtnaUtriH,  ntid  tb^rtt  km  no 
lunior  Irvcealile  in  IbrntHtomcn. 
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an  important  diagiiotttic  mark  of  all  reiml  tumore.  Percussion 
over  the  tuniur  is  dull,  excupt  wliert;  tlio  i-olou  intervenes.' 

Tu  the  iiaix]  the  tumor  feels  smooth  or  irregularly  lobiilated, 
witli  rounded  ubtu&e  margina.  The  lobulations  are  often  of 
unequal  hardness,  and  a  deceptive  sense  of  fluctuation  may  be 
felt  in  placed,  or  in  tho  tumor  generally.  In  LangstafTs  case,  a 
dii^tinet  and  pcr^ititeiit  pult^ation  waa  perce|itihle  in  tho  tumor: 
and  a  similar  pheuomenon  ffns  noted  in  Bristowt^'s  case  {"  Med. 
Times  and  Gas.,'  1864,  ii.  895).  The  fcxityof  the  growth  is 
usually  a  marked  cliai-ac-teristic.^ 

The  second  symptom  in  importance  is  htematuria.  Detiuls  on 
this  point  are  supplied  in  59  cases.  Of  these,  28  exhibited  oo 
trace  of  hwnmtunu  throughout  their  entire  course.  In  31  cases 
there  was  htematuria;  but  in  5  of  these,  there  existed  other 
possible  causes  for  it  than  renal  cancer  (calculi,  Briglit's  disease, 
external  violence).  These  figures,  even  with  this  aoatcment.do 
not  suflicieiitly  express  the  danger  of  relying  too  strongly  on 
hieniaturia  as  a  sign  of  renal  cancer.  In  6  inslaueeshitmaturia 
occurred  only  forti  few  weeks  at  tb^  beginning  of  the  complaint, 
and  then  lUtogether  ceased — the  urine  tbereat^er  continuing 
normal.  In  one  case  there  was  ha-maturia  for  a  short  period  at 
first,  andnune  during  the  romaiuinefour  years  of  life.  In  another 
case  {Case  1,  hliortly  to  be  detailed)  liicmaturia  was  present  for 
6omc  months,  and  at  once  disappeared  on  the  voiding  of  a  small 
calculus — it  did  not  recur  during  the  subseijuent  live  years  of 
life.  In  other  cases  heematnrin  did  not  appear  until  toward  the 
last  few  moments  of  life — perhaps  years  alter  the  detection  of  a 
tumor  in  the  loin.  The  absence  of  hfematuria  seems  to  depend 
generally  on  the  occlusion  of  the  ureter,  either  by  the  pressure 
of  the  ttinior  or  the  extension  of  the  disease  into  it. 

'  Thi«  position  <i(  ihp  colon  wu  howrv«r  not  dUoovered  In  «ll  th«  cue» — geottr- 
«IIj,  nt>  itnubt.  fniiii  dcfi^lir*  <>xNminKlioii ;  hut  in  •omn  ni»«>  tlie  deiM^lion  of  tfa« 
gut  may  |)[t>vi.-  iiiiiMjMitilf.  fiKUi  il*  WinK  ruiiit>iT*««d  I'ltwi'vn  ibi>  iiim»r  ud 
aMotninnl  vriill.  and  i-inptit^  nf  tlftt»<  In  dfiuhtfwl  caM».  \t  might  b«  of  »«rvle« 
til  iiijn.-l  nir  por  n-c-tiitn,  m  iirdi-r  to  iiidntp  ttm  cvlliitMnt  gilt. 

Thu  folli'wini;  roiiiiirk«,  l)v  Briijihl,  dwiTvo  to  bv  trarnv  in  nimil  in  M«rcli1ng  for 
tninnrs  of  the  kirfnoy  ;  '•  In  thi  »c  iJi'cnM;*.  "  hf  *n\*,  "  in  whicli  it  {ibo  kidn^-y) 
ili(>i>l  mpidly  inciT'iiHni,  llin  nnUr^rrnciit  sluiinc  ilM^lf  niucli  iiiiirM  tawanls  (b* 
anUrior  part  •>(  tlic  ubdutiK-n  ihnii  townrdit  Uiu  loins,  not  only  bcoiUK  \h»  Inn 
(inHture  nf  this  p»rl  ti  llK>r•^  c»lLiilNit-d  to  (ouccnl  n  liimor,  btit  alto  beotiie.  In 
tbf  othvr  (lirrciion,  it  mMitx  vrith  If^  iniin<.>dii>t«  n<*istiuic«i ;  *o  that  it  ut\rM  h«p> 
pens,  while  vfv  «ra  eianiinin^  the  lumhiir  rvgton  wiih  th(>  grifiimt  cart,  »nd  ot- 
tkining  btit  n  doubtful  cviiIprcl-  oT  fiilncM  And  hnrdncM  by  thr  oyr  nnd  by  th« 
loovh,  nnd  by  n  cuniful  CQmpkHfou  ot  th*  two  s'dv,  wc  can  t«irc"ly  pls^-o  ib« 
bftod  Upon  thv  nntorior  ur  oven  tbc  Ulmvl  p&rt  withoitt  bi-4<Dtniog  at  duco  (vnii)'h 
of  the  ciinl'-nro  of  it  dUlinct  lumur  ;  &nd  th^n,  probiibly,  by  preMing  lliAt  toni.ir 
InoJtWKrd,  tbv  ulher  hand  dearly  iiiformc  ug  of  itfi  ronnedion  with  lh«  ItHiu." 
{Loc.  cil-,  199.) 

*  Id  ibe  Lnnoet  for  March  18,  180&,  in  an  account  of  a  can  of  movabte  kldnfjr 
«fl»rtr<l  with  iiinli^nani  diwaw.  Thv  lumnr  wh  mbtakon  fortn  ovannn  p^vib, 
ud  opemtiuii  fur  itA  remuvnl oontmenccd.   The  inlttUne*  wen ult  behind  the  tuuiur. 
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H'h&i)  bwnittturia  iti  presuut,  it  h  a  sign  of  very  great  value, 
imil  iiA  chariicter  anil  teaturod  dtaerve  attentive  atndy.  As  a 
rule,  it  is  irregularly  intermittent  and  profuse.  It  recurs  at 
intervals  of  ii  lew  days  (ir  ^vueks,  uriually  without  any  apprecia- 
l>le  cnnae.  The  tumor  U  wot.  of  course,  ineenaible  to  external 
violence :  and  in  more  than  one  inatiinee  a  blow  or  fall  on  the 
loin  lias  been  the  immediate  precuntnrof  the  appearance  of  blooil 
in  the  urine.  In  some  eattes  the  hemorrhaKt;  is  exceMivc.  and 
followed  by  rapid  ann^niia  and  cxbaiiBtion,  though  Lfais  ttt  i-are, 
Geiierfllly  the  loss  of  blood  is  moderate,  soinetinu-s  insigiilficHnr:, 
and  requiring  the  mieroscope  for  its  detection  The  formation 
>f  dole  in  the  bladder,  and  their  tinjmction  in  the  urethra,  is 
)metime8  a  source  of  severe  suflerin^,  and  occasions  excessive 
irritability  of  the  bladder. 

Other  changes  in  the  composition  of  the  urine  are  sometimes 
found,  but  they  are  not  dic«tinctive.  Of  course,  ulburueu  always 
exists  in  the  urine  when  it  contains  blcHul :  more  rarely  albu- 
minuria occur«  independently  of  ht^maturia,  from  genuine 
Bright's  dieeasu  attecting  either  the  exempted  portions  uf  the 
cflneerous  kidney,  or  the  opposite  organ.  Not  unfrequently, 
epithelial  cells  from  the  pelvis  of  the  kidney  and  ureter  are 
found  in  the  urine,  mixed  with  the  blood. 

The  presence  of  cancer  cells  in  the  urine  is  a  sign  which  usually 
tig  u  res' prominently  in  the  catalogue  of  symptoins  uf  renal  cancer, 
but  its  value  is  very  doubtful.  In  all  the  later  cases,  especially 
where  there  was  hicmaturia,  the  urine  was  carefully  examined 
for  cancer  cells,  hut  without  success.  Koscnatcln  mentions  u 
case  in  which  a  cancerous  villus  wns  actually  found  projecting 
into  the  ureter,  yet  no  cancer  cells  could  be  detected  in  the  urine 
during  life.  It  is  by  no  means  an  easy  matter  to  identity  cancer 
cells  Ili  the  urine,  in  consequence  of  their  similarity  to  the  tran- 
sitional epithelium  of  the  pelvis  and  ureter.  It  must  be  further 
remembered,  that  any  cancer  cells  which  could  find  their  wav 
into  the  urine,  muwl  have  escaped  from  partsot  the  growth  which 
were  broken  down  and  degenerated  ;  and  to  identify  character- 
istic forms,  ill  the  ichorous  detritus  even  of  an  external  cancer, 
is  more  than  I  have  ever  succeeded  in  accomplishing :  how  much 
greater  the  difficulty,  when  that  detritus  has  been  turther  disin- 
tegrated by  the  action  of  the  urine !  In  two  cxamplets  uf  renal 
cancer,  with  hteiunturiH,  \vbich  I  have  bud  an  opportunity  of 
observing,  repeated  and  careful  exatninalion  of  the  urine  failed 
to  discover  the  presence  of  cancer  culls  or  of  cells  which  might 
be  mistaken  for  thcra.* 


■  Mr.  MtMire  b«lic*«t  llinl  he  luoo.vdi.'d  in  idcntiryinr  (mdcct  c«lk  In  Ibt  urine 
dntwn  afliT  deaih  frmn  the  bladdtr  of  «  mnn  in  whoM  k)tln»y*  csneero'u  nixliilu 
w«r«  faun<I ;  t>iiL  hi*  iWcriplinti  mtln'r  iirninlt  Mith  Iba  apMnmbcw  of  ihn  piiithc- 
HbI  ccIU  vrbicb  wrv  «lwny«  {pxly  tleUcli^  frum  tli«  Tcvical  luucvui  mcmumuo 
aftOTdcftth.    (M»d  -C'litr.  Timm.,  ixiv.  466.) 
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The  other  symptoms  which  hav«  been  noted  in  caaea  of  renal 
cancer  ure  less  Uiatinctivo  and  constant  thun  tumor  in  the  abdo- 
men and  htematuria.  The  must  important  \»  [inin  in  the  hypo- 
chondrium  and  loin.  This  ia  sometmiea  an  early  aymptom,  and 
may  ehow  cDnsideriibli?  seventy.  Thu  pain  in  uomraunly  inter- 
niillenl ;  it  shooi-t  down  in  tlie  course  oltho  ureter  to  the  inside 
of  the  thighs.  It  does  not  appear  to  be  cvera&sofiated  with  re- 
traction of  the  teatielo.  Pam  is,  however,  wholly  absent  for 
loQg^  periods  in  a  large  number  of  ca^es:  the  tumor  itself  may 
be  perfectly  painletiiH  on  haiidling^,  and  give  no  inconvenience 
except  from  its  \vei;?i\t  and  size. 

Gastric  syuiptoms — nausea,  voniitiug',  anorexia, — are  coai- 
nuiii.  and  iu  several  cat^es  they  were  noted  among  the  earliest 
symptoms.  In  other  cases,  again,  none  of  these  existed  :  the 
appetite  waa  excellent;  in  five  eases  (all  childi-cn)  it  was  even 
voracious. 

The  general  health  varied  exeeudinjrly.  In  the  majority  of 
cases,  rapid  emaciation  look  place,  poin^  <tn  ai  length  to  an 
extreme  degree,  with  failinjLj  strength,  and  y^^llowish  discolora- 
tion of  the  skin.  In  other  ciutee.  nniny  monihs,  ur  even  ^'eam 
(in  adults),  passed  over  afUr  the  detection  of  tlie  tumor,  before 
the  bealth  seriously  gave  way. 

The  cancerous  tint  is  not  oflen  mentioned  in  the  list  df 
Bvniptoms,  but  this  may  have  been  from  the  brevity  of  mjuiy  of 
the  reports. 

The  bowels  are  generally  disordered  when  the  tumor  attaiiu 
a  large  size :  diarrba>a,  or  obstinate  constipation  prevails :  or 
the  two  conditions  alternate. 

Towards  the  later  periods,  anasarca  of  the  legs  often  sets  in, 
and  it  may  even  extend  over  the  whole  body.  Signs  of  consti- 
tutional irritation  also  present  themselves,  and  hecoioc  per- 
sistent. Life  is  at  length  worn  out  by  gradual  exhaustion  of 
the  vital  powers:  sometimes  ilealh  is  more  suddenly  induced  by 
rupture  of  the  tumor. 

AN'hcn  thcix'  is  no  liieinaturia  the  urine  is  commonly  normal ; 
the  lioalthy  kidney  beeomes  hyportrophied,  and  performs  double 
duties.     In  no  instance  did  unvmic  symptoms  arise. 

The  duraiion  of  the  disease  from  the  tirst  appearance  of  symp- 
toms to  the  fatal  termination  varied  exceedingly.  The  duration 
was  much  i«horter,  as  might  have  been  anticipated,  in  children 
than  in  adults.  Among  tiie  former,  19  oases  are  available  for 
comparison:  the  mean  duraiion  was  nearly  seven  months;  the 
minimum  was  tun  weck:^,  atid  the  niaximum  *'  over  a  year."  In 
adults  {'1\  eases  available]  the  disease  continued  on  an  average 
two  and  a  half  yearv ;  the  extremes  ranged  fmm  five  months  to 
seven  years;  H  died  under  the  twelvemonth,  7  under  throe  years, 
2  survived  four  years,  '-i  six  years,  and  1  seven  years. 
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These  tiutnberB,  as  well  as  those  haviug  reference  to  the  age 
of  the  patientj),  disagreo  with  the  stattmenta  unrrent  in  I>ookB; 
and  some  of  the  niimeroun  errors  in  the  diagnosii)  of  renal 
cancer  may  be  tracpd  to  iniataken  iiupreseione  as  to  the  pruviiil- 
inff  ago  and  survivorship  of  patients  bo  alFocted.  The  snpivoai- 
tion  of  AValshe,  ciidopBeil  by  Lebert,  that  wiricer  of  the  kiiiney 
runs  a  more  rapid  course  tlian  other  internal  cancers,  is  not  only- 
unsupported  by  these  large  numbers,  but  the  contrary  is  clearly 
established,  namely,  that,  as  a  rule,  death  is  longer  delayed  in 
renal  cancer  than  in  primary  cancer  of  any  other  internal  organ.' 
The  reason  of  this  tolerance  must  be  looked  for  in  the  duplica- 
tion of  the  organ,  the  facility  with  which  one  kidney  uiiderg<»efi 
a  compensating  hypertrophy  when  its  fellow  is  disable*!,  and 
takes  upon  it  the  work  of  the  pair:  also  the  free  room  for 
enlargement  which  is  afforded  in  the  lumbar  region,  and  the 
oomparaLively  iniiocuou»  ctiucts  of  displacement  on  the  abdomi- 
nal organs.' 

The  following  examples  will  serve  to  illustrate  the  chief 
features  of  the  disease. 

Oase  1.  Encephaloid  canixr  oj  Ott  Uft  kidnc}/ ;  MCOHtiury  rnufcr  of  (rfi 
pleur'i. — Mr.  IC.,  xt.  70,  was  visited  by  mt'  wJlh  Mr.  Jouathsn  Wiieon, 
ui  March.  I8<3^.  Ue  was  Bufleriuf*  fruiit  an  enortnoua  tutnur  in  the  left 
flauk.  It  appears  that  five  years  ago  be  Bulfered  from  prufiuK-  and  re- 
pealed hiemtiluria.  After  eomo  lonDtbt)  be  vi>irlcfl  a  sniall  calculus,  and 
then  the  8yiu|>Lom3  disappeared.  He  conlinuc^l  ia  gowl  health  for  tive 
years,  and  then  came  uiitlcr  treatment  again  for  :<hortncs3  of  breath  and 
general  (iehility.  licing  sntut^what  fiit  and  ventricij<w,  he  bad  not  become 
■ware  himself  of  any  timior  in  the  sific;  but  whfu  the  ubiioraen  was 
exaraincfl,  a  very  largp  solid  (growth  wsb  discovered,  filling  the  entire  of 
the  Icrt  half  of  the  bellv.  flow  long  thiB  had  been  growing  there  was 
no  cvidenoc  to  show.  The  tutnor  occupied  the  \cft  hypo<-hnndriuc  and 
lumbar  regions,  reaching  forwards*  to  the  umMliouD  and  downwards 
almofit  to  trie  crest  of  the  iiinm.  I|j>  front  houndarv  had  n  rounded  out- 
line; iiii  siirfuce  wag  wholly  dull  on  ptTcussion.  evtn  as  far  back  as  the 
spint;  no  hnwel  could  be  perceived  io  front  of  it.  It  IV>U  hard,  rigid, 
and  |>erfeclly  fixed  in  its  pueitioo.  There  was  a  moderate  amount  of 
SDcite^,  will)  pleuritic  etfueiou  un  the  led  side  as  hi^li  as  tlio  third  rib; 
Ibe  other  urgana  were  heatlby. 

*  The  Uii^n  iliinition  of  ninoiT  of  tli"  {>vli>ri»,  Ni-onling  to  t)i<'  i^omliined  (talU- 
tlca  of  I^b«n,  Uorrich  nnd  P"i>p,  xm)  Viilhiis,  U  unUnr  •  y»ar :  uiit  of  71  emu, 

46di»d  within  th«  ytiar,  nnd  itliinHt  «ll  Ui<-  ' >  Nt    "  '  <'H.trA)  mhIuh  turt  xiwn. 

The  imyufily  of  )i«<|Mtic  rnnt.'T>r«  tarminiiU'  y  I'.'hl  mon'ln  —  oTtniiily 

under  a  ,vcHr  (km  Ktihlcr,  p|)  S0«.  »7iil,     \\  >       tbn  mwn  dumlion  o( 

CHnc«r  <>f  IIk"  King*  a1  U.'i  montli*  (hxn.  e\l  ,  |i  St8)  j  nml  h«  tliinlu  C*nc«r  of  tbe 
lifHiii  niroly  l«"t»  orrr  ■  Tcwr.     (lbi<l,,  p.  4M. ) 

'  Thri*  ('So''ptir>nnl  £»•»••  of  caitcitr  of  lh«  kidney,  whirh  n[kpunmily  lutted 
re»iM«etiril_v  PJ.  14.  unil  111  vmn,  will  be  fnniid  in  ll)t>  I.bhiiqI,  IH77,  i*u.  1U4, 
SHU  p.  Ml.  It  mutt  be  nMiieinl^ml  io  cjniicution  wIlli  auch  viuc*  iliil  ■  Miniitn 
tumor  muy  txht  Uit  fonte  tlmo  nnd  llien  tmdi^xt)  irursfortnation  into  n  mnligntml 
growth. 


524 


OANOBR   OF   THE    KIDNSY. 


The  genera]  cnmlitiou  was  ereall;  «lepr«8>ieH,  the  coiinlenance  mIIow, 
the  apfietite  iklmmt  lost.  He  lay  continuously  on  hiii  lefl  fticle,  and  com- 
plained ol'  grenl  and  cuneUnt  pain  ui  the  left  loin.  There  was  do 
OMleraa  of  the  feet  or  bauds.  The  uriue  was  scauly,  bigb-colored,  and 
charged  with  lithatea;  hut  tburc  wot!  uo  albuiueuoi  blood,  oor  had  there 
been  any  for  ilie  lajit  live  yeam. 

The  paiieut  wae  heuvy  uud  utiwic-ltly.  and  uuahio  to  turn  hitnaelf  in 
bed;  bed>sun»  funm-J,  and  hti  gradually  PAuk  from  exbauslioD.  aRer 
haviug  heeti  uuder  ul^servatiou  for  a  muiiLli. 

AtUopti/. — When  the  altdonien  wuii  opened,  the  tumor  was  found  to  be 
the  lell  kidney,  wholly  changed  into  an  enormous  eneephaloid  moss.  It 
was  twelve  inch<«  toii^,  eight  hri)a<l,  und  five  thick;  it  had  an  ovoid 
shape,  and  weighed  eleven  pounds.  Il8  surface  wat)  smooth,  and  covered 
with  a  lough  inveattnent  of  HbrouH  tiiisue.  In  front  of  the  tumor  ran 
the  deecending  eolnn,  whirb  was  not  adherenl.  hut  perfectly  empty,  and 
oontraoted  to  the  size  of  the  flng«r.  On  cutting  open  the  tumor,  it  waa 
found  Ui  consist  nf  firm,  Tello^vish-white,  enc^pnalnid  matter,  scattered 
through  which  were  several  masses  of  soil,  clotted  Mood.  There  woa 
no  vestige  of  reonl  tissue.  The  ureter  was  healthy,  but  occluded  by  the 
presetire  of  the  growth.  The  renal  vessels  were  also  healthy.  The 
splfcn  was  pushed  up  into  the  vanlt  of  the  diaphragm,  and  lay  above 
tne  tumor.  The  left  pleura  contained  a  large  amount  of  sanguinoloit 
fluid  ;  on  its  costal  surface  were  several  caucerr>u8  nodnles,  as  large  aa 
fiJberls.  The  other  ori^iina  were  healthy.  The  right  kidney  weighed 
Beven  and  a  half  ounces,  and  was  quite  free  from  cancer.  Ifo  calculous 
concretion  was  found  in  cither  kidney. 

Case  2.  EncfpHaloid  eaneer  of  the  left  kulnet/ ;  unuaual  poation  ^ 
tpteen  and  panereat;  caleult  in  the  rigJU  kidney. — ^F.  M..  a  U>y-dealer, 
aged  44,  residing  at  Northwich,  was  admitted  into  the  Maneln^ler  In- 
firmary in  March,  1868.  His  lllneea  began  two  ycar^  and  a  half  ago 
with  slight  and  lemporary  hicmaturia.  FouriccD  mouths  ago  more 
violent  biL'maturia  Look  place,  which  has  continued  more  or  leas  ever 
since.  HU  me<lical  attcadant  discovered  a  lump  in  the  left,  Bide  a 
twelvemonth  ago,  and  fltnco  then  he  has  gradually  become  weaker  aiict 
thinner,  and  the  lump  has  steadily  increa«e<l  in  siKC. 

On  admiBitinn  he  was  extremely  emaciated,  countenance  of  a  greenbh 
sallow  appearance,  drawn  and  suggentlve  of  sull'eriiig ;  tongue  red  and 
dr^'inh  ;  p.  !)4,  r.  '24.  No  o*dema  of  any  part  The  abdomen  was  much 
enlarged,  especially  on  the  left  side,  and  on  palpation  a  large  folid 
tumor,  as  large  as  a  man's  heail,  wag  felt  on  the  l«t\  8ide  of  the  ahdotnen, 
occupying  tlie  epigastric,  hypochondriac, and  lumbar  regions.  The  Itraita 
of  the  tumor,  as  ascertained  by  pAl|mliou  and  percuttsion,  were  aa  fol- 
lows itee  Fig.  00).  The  anterior  margin  could  l>e  trace*!  from  a  HttJe 
to  the  right  of  the  enaif<irm  cartilage,  running  downwards  an  inch  and 
a  half  to  the  right  of  the  middle  line.  About  nu  inch  above  the  um- 
bilicus, the  outline  twined  abruptly  to  the  leA,  crowed  the  middle  line, 
and  then  demanded  obli<piely  into  the  iliac  foasa,  as  low  as  the  creel  of 
the  ilium.  Cpwards,  the  growth  extended  beneath  iJie  ribs,  bulging 
these  out,  almost  08  high  as  the  nipple.  Poeteriorly,  the  gniwlh  uccu- 
|Hed  the  whole  lumbar  region,  and  caused  a  marked  fulness  in  the  site 
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of  tbe  kidD«j.  Tiie  area  of  tbe  tuiuor  wan  dull  oii  ixjrcuuioo,  except 
in  the  epigitstriuu.aail  aluug  the  leA  cuBtal  mai^iu,  where  n  tviii[ianitic 
note  iodicated  that  the  stuiiiach  lay  in  front  of  iu  The  jMoendiue 
colon  could  eaaily  be  tmceti  in  front  of  the  tiinmr — it  was  ofl«n  hiadeu 
with  mattses  of  scvbala.  Over  the  lower  part  of  the  lumtir,  iu  the  iliac 
ffiSMi.  there  lay  a  iletaoh&d  portion,  rct^emhling,  both  in  shape  iiud  iu 

Pto.  e6. 


.-■  ■  Si 


Ot^amim  (Iu^wImk  tliu  ioIUmi  iui'I  t*l>lkin  tt  Ih*  hmot  In  tin  dot  nt  f.  M 
D,  MuDiarii ,  <.  iiilun  ;  *,  aplfvii. 

feeliog.  a  somewhat  eolaraed  spleen;  this  portion  was  freely  movable 
npon  the  main  tiiiiior,  and  had  no  inl^tlitie  in  fn>nt  of  it.  The  upper 
part  of  the  tuimir  in  the  epigaHtrium  Imd  a  iiudnlar  tuberous  feel,  and 
wtw  covered  by  bowel,  .\lanj;  tlie  ntiilal  innrj{iu  a  lar^e  artery  euutd  be 
felt  pulaatiug  on  the  surface  of  the  tuiuor;  this  artery  cotumuuicated  a 
distinct  thrill  to  the  liut^r,  and  was  the  seal  of  a  louditih  aystulic  Quir 
mur.  The  general  surface  of  the  tumor  was  smooth  and  tensely  elastic 
— uut  iluctUBlini:,  but  different  parts  varied  sensibly  in  their  degree  of 
aoftaeaB  and  haraneas.  The  growth  was  iuimovabiy  fixed  in  its  position, 
and  meandering  veins  couraeu  over  the  skin,  coveriug  itit  outer  and  more 
prominent  portions.  There  was  also  an  abundant  varicocele  on  the  left 
aide,  and  the  veina  of  the  penis  were  very  large  and  tortuoua. 

Tile  urine  containe<l  blood,  partly  in  t^mall,  round,  or  5IanicDtous 
olotB,  and  partly  minglnl  with  the  urine.  There  were  no  casta,  and  the 
quantity  ni  albumen  waH  not  greater  than  the  blowl  accounted  for. 

The  organs  iu  the  cheat  were  healthy,  but  they  were  considerably  dia- 
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placed  upwani*  by  the  prutwure  of  Lhe  abdominal  tuniur.  The  benrt's 
apex  beat  in  tbv  fourtli  interspace,  and  the  cardiac  duiotias  ninuDted  m 
high  as  the  seouiid  rib.  The  liver  wns  al6i>  pushed  upniirdii;  its  upper 
margin  rorrenpfindiof;  with  the  Rfth  rib  in  the  verttcnl  line  of  the  nip- 
ple. The  patieat  complHLued  of  a  good  deal  of  pain  of  a  gnairiDg  char- 
acter in  the  left  loin  and  in  lhe  groin. 

The  pnlient  r^nmiiied  in  the  Iiitirniarj^  for  six  weeks.  During  thin 
periud  the  phveiciil  signs  uuderweot  no  nmrked  change ;  the  tumor 
slowly  enlarged,  and  the  strength  and  flesh  continued  to  dcuUne.  The 
urine  always  contained  more  or  lea^  hloud,  but  the  (juarilitv  wba  never 
really  large,  and  very  often  it  required  the  micrttscopc  to  detpot  it,  ft 
waa  noticed  that  there  was  geiienilly  more  blood  in  the  urine  after  pro- 
longed manipulation  of  the  tumor.  The  bowels  were  exceedingly  t^^rpid, 
and  required  the  frequent  use  of  L-ncmata  for  their  relief.  Beyond  the 
UBC  of  these  and  of  antidyno^  to  procure  sleep  and  allay  the  piin,  no 
reme<lial  roeans  were  attempted. 

AAer  leaving  the  Infirmary,  ho  returned  to  Northwich,  and  plac«d 
himself  under  the  care  of  Mr.  WilHants,  of  that  town.  lie  cuntioued 
to  sink  very  gradually  as  the  tumor  enlarged,  and  died  on  October  Sth 
— live  monthH  after  his  discharge  from  the  hdapital,  eighteen  iiiontba 
after  the  tiixt.  diwtjvery  of  the  tumor,  and  three  years  after  lhe  linst 
apjiearsDce  of  h,'ematuria. 

Careful  iniguiriea  respecting  the  hseniaturia  elicited  the  followjug  par- 
ticulars:  Itlooil  liriiit  Hppeared  in  the  urine  three  years  before  death. 
Fur  three  nveks  nt  that  time  pure  blood  was  repeatedly  voided;  then 
for  a  pnriiHl  of  twelve  months  no  more  blnnd  whs  seen.  Again  about  a 
pint  of  blood  was  voideij,  aud  after  tiiis  it  («)ntinue<l  in  greater  or  leas 

Sjantity  until  his  death.    The  blood  waa  nearly  always  more  or  leas 
otted. 

I  went  over  to  Nurthwich  to  make  the  auiap»t/  with  Mr.  Williaau. 
The  cmaclatiuu  had  readied  the  mopt  extreme  degree  compatible  with 
life;  the  muscular  tissue  had  slmoBC  vanished.  Our  aetoDishmeni  waa 
great  to  lind  the  abdotneo  sunk  so  aa  ecarcely  to  constitute  a  notable 
tumor.  This  had  nriden  appnrentlv  from  the  rvozing  out  of  the  tumor 
of  a  considerable  quantity  of  a  bloody  fluid,  which  we  found  in  the  peri- 
toneal cavity.  When  the  belly  was  opened,  we  found  a  large  subglobolar 
mau,  occupying  the  whole  of  the  left  side.  This  proved  to  be  the  left 
kidney,  converted  int^  a  moss  of  »oft  cancer.  Overlapping  iu  upper 
end  was  the  empty  stomach,  and  along  the  great  curvature  of  this  viscus 
coursed,  with  very  tortuous  windings,  an  artery  aa  targe  a«  the  r«<ltal 
(right  gaatn>eplploic).  This  was  evidently  the  source  of  the  pulsatjoo 
felt  during  life  at  the  ci^ital  margin.  Riding  freely  on  the  lower  and 
inner  (or  right)  border  of  the  tumor  and  the  adjacent  portions,  lay  tbe 
Bpleeu,  forming  a  flattened  oval  cake,  7  inches  long  by  4  inches  widA. 
This  was  the  movable  spleen-like  h<xly  felt  during  Vih  u«ar  the  iliac  foeaa. 
Between  it  aud  the  stomach  stretched  the  transparent  layen  of  the  gas- 
tro-apleuic  omeutuni.  The  colon,  contracteil  and  empty,  passed  ia  front 
of  the  inner  |>ortion  of  the  tumor,  under  the  spleen,  aud  again  in  front 

ight  niar- 
. acroRi  the 


of  the  lower  part  of  the  tumor,  crossing  it  obliijuely  near  its  rigl: 
gia.    The  liody  and  tail  of  the  jiaucreaa  ran  horizontally  right  acr 
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tumor,  midway  between  the  border  of  ihe  stomach  and  theipleen,  behind 
llic  fuldii  of  the  gB8tri>-8plt<Dic  omcuium. 

The  tutuor  coi»tituieil  n  iwtiucirbat  llattcued  and  elongated  sphere,  in 
parts  witi)  a  lobular  or  luberculalcd  euriaee,  and  in  part  smuotb.  It 
occupied  the  entire  vault  of  the  diaphragm  on  the  left  eide,  the  epigas- 
trium, and  the  l^tY  lumbar  region  an  low  a«  the  crest  of  the  ilium.  It 
was  inmioTably  fixed  h^re,  nnd  adherent  to  the  diaphragm  and  to  the 
soft  paria  of  the  loin.  The  spleen  and  itoniaeh  were  not  adherent ;  the 
pancreas  and  omentum  were  lons^ly  ndhcreut.  The  tumor,  in  the  epi- 
gaatrium,  extended  two  iiicheii  beyond  the  middle  line,  pu»hing  aside 
the  liver  and  pressing  on  the  vena  cava  and  its  hranchiw.  Some  of  the 
mefM^nteric  veins  wer«  aliw  comprescted  and  enormously  distended ;  (he 
varicocele  was  quite  effiiced  after  death.  The  tumor  weighed  six  pounds. 
At  its  lower  part  the  vestiges  nf  the  kidney  could  be  recognized— !)lill 
preserving  the  outline  of  the  gland.  The  ureter,  somewhat  smaller  and 
more  transparent  than  natural,  but  Rtill  pervious,  could  be  traced  into 
the  remains  of  the  pelvi«.  On  dividing  the  tumor,  the  maHi  was  found 
to  consist  of  a  soft  cellular  encephaloid  matter,  deeply  infiltrated  in 
parts  with  bloixl.  The  scanty  remnants  of  the  kidney,  in  the  form  of  a 
thin  layer  of  indurated  cortical  substauoe,  was  strelcfied  over  the  lower 
part  uf  the  tumor.  The  pelvis  consisled  of  three  or  four  communicating 
loculi.  Hllt.*d  with  a  yellowish,  gvlstinous  inalerial. 

The  right  kiduey  was  uf  its  usual  diiiieusious.  and  its  substance  healthy ; 
but  thu  iufuudibula  were  dilated,  and  contained  t;ight  phoHphatic  calculi, 
varying  from  thu  Bt£v  of  a  horse-bvan  to  ttiat  ol  a  benipveod,  together 
with  a  multitude  of  smaller  granules  of  the  enme  nature.  All  the  other 
organs  of  the  body  were  healthy,  and  there  were  no  secondary  can- 
ceroUB  deposits  anywhere. 

The  poflitions  of  the  aplcen  and  pancreas  were  qaite  excep- 
tional in  this  case.  The  spleen  h  usually  carried  up  alxive  the 
luniur  into  the  vuult  of  the  diiiphra^in:  lit.>re  it  lay  in  front, 
and  was  pushes!  downwiirdi*  into  the  iliac  fossa.  The  pancreas 
is  generally  Ictl  undisturbed  in  ita  normal  situation;  but  in  this 
case  it  waa  stretched  in  fror)t  of  the  tumor.  Both  thcso  condi- 
tions wtTe  probably  duo  to  the  morbid  growth  having  com- 
menced at  tne  tip[ier  end  of  thn  kidney. 

It  U  almoflt  certain  that  the  hn^maturia  in  this  case  wan  not 
altogether  derived  IVom  tlie  left  (or  cunoerous)  kidney.  The 
earlier  and  more  profuse  bleedings  were  in  all  probability  m 
derived  ;  but  the  scantier  hemorrhage  of  the  later  periods  could 
not  have  had  this  source,  because  the  ptdvid  of  the  letl  kidney 
wlien  examined  tdU-r  death  only  contained  a  clear  yellow  fluid, 
and  the  aecreling  substance  of  the  organ  uaa  completely  de- 
Btixiyed.  The  Rcanlier  hut  more  cnufiiani  hicnmiuria,  from  which 
the  patient  ^uflercd  wliilc  in  the  Infirmary,  wnt*.  doubtlc^H.  de- 
riveil  from  the  right  kidney,  in  the  inlundibula  of  which  a 
number  of  <raltulous  concretions  were  found  after  death.  In 
further  evidence  of  this  it  should  be  luentioned,  that  the  ariue, 
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tthilc  the  man  was  under  observation,  ahva^-«  uontainwl  small 
calcareous  partU-lefl  composed  of  pliOHpliate  of  time — exitctly 
similar  in  composition  to  those  found  iu  the  kidae^'d  at  the 
antopay. 

A  typical  example  of  infantile  rennl  cancer  was  shown  to  mo* 
by  Dr.  Lloyd  Koberts.     The  following  arc  his  notes  of  the  caao: 

Case  3. — W.  A.  McE..  ajjed  six  month*,  wu  sent  to  mc  hj  Dr.  Crao, 
(if  Sulford.  ou  May  1.  1871.  suiferiiig  from  abdominal  lunmr.  The 
motlivr  iiaccd  that  at  tiic  ctiiki't^  birtli  the  nuree  thought  he  hail  a  "  full 
liUiinach."  When  n  furliiigtil  tiki  lie  jsuHirt'd  from  a  Bevere  attack  of 
aUilomitiJil  pain  and  tlatuleuuv.  rcquirinu  the  uticuduuue  of  Dr.  Cran. 
AlVcr  thiti  hu  remained  proity  vrull  until  Oio  age  of  three  montha.  when 
it  was  olwerveii  that  liiit  abiltimen  was  larger  tiiuti  it  ought  to  be;  and  it 
continued  from  ttiia  tiriiu  lo  eularg^.  The  child  wait  suoject  to  frequent 
flttackit  of  diarrhiea  during  the  (earlier  motithti  of  hi.1  life,  the  aioola 
appeaniig  like  "hoil«d  moiKt  (-ahbugi' ;"  hut  latterly  four  or  livp  days 
wotild  elapHP  without  any  evacimtinn,  the  mntinnfi  being  dry,  hard,  and 
yellow.  Up  till  the  time  of  fleiith  he  passpil  water  freely:  it  was  always 
clear  and  free  from  bicioil.  The  appptiie  wtm  voracious,  but  ho  never 
Kcmed  to  rest  until  he  had  vomited  his  food.  He  sulferod  much  from 
thirst. 

On  the  firat  of  May  the  following  was  his  condition:  He  wan  much 
emsciated.  The  veins  of  the  nbdominal  wall  wcro  much  distcnde<I.  The 
abdomen  mcn^urcd  2 1  inches  over  the  umbilicua,  and  was  atmott  eutirdy 
filled  by  au  immovable  tumor  of  somewhat  irregular  Bhapc.  There  was 
universal  dulneu  over  the  abdomen,  with  the  exception  of  the  Icfl  hypo- 
choudriacand  hypogastric  regions,  where  a  clear  bowel-sound  waa  elicited 
un  percussion.  On  the  7tb  of  July,  the  abdomen  measured  24  inches, 
having  increEued  three  inches  in  a  little  over  two  months.  The  child 
died  on  14Lh  July. 

At  the  uutopf^,  the  liver  was  found  thin  and  stretched  over  the  surfiue 
of  a  large  tumor,  which  was  found  occupyiug  the  entire  abdomen,  except 
tlie  Icfl  inguinal  region,  into  which  the  intestines  had  been  pushed. 
There  was  no  fluid  in  Ihe  peritoneal  cavity.  The  liver,  which  was  pale, 
but  seemed  otl>cru'iii«  healthy,  was  counectcil  with  the  tumor  by  fofwe 
cellular  adhctiinus,  which  were  easily  separable  hy  the  fingers,  bo  that 
the  entire  tumor  wa^  removed  without  the  aid  of  a  knife.  It  was  found 
to  be  a  tumor  iif  thi.-  right  kidney,  and  weighed  5)  lbs.  The  growth  wu 
irregularly  kiduey-iihaiieil,  and  traces  of  renal  stnictnre  were  detected 
at  iia  posterior  part.  Ou  section,  it  was  found  chiefly  composed  of  aoft, 
brain-Jike  structure,  with  several  lar^  cysts  containing  fluid,  which  on 
microscopic  examination  was  seen  to  be  crowded  with  caudate  nod  poly- 
gonal cells.  The  name  hmlics,  in  a  fibrous-looking  stroma,  were  detected 
in  the  solid  portions  of  the  tumor.  The  left  kidney  was  rather  larger 
than  usual,  nut  waa  healthy  in  structure.  No  cancerous  deposit  was 
found  in  any  of  the  other  viscera. 

Case  4.  Primary  cancer  of  the  right  kidney^  and  of  the  iytnpkatie 
glands  in  Ihe-  htlm.  Sewndarx/  cancer  of  Ute  liver,  left  tiling,  and  M^im- 
renal  capsule  (from  the  notes  of  Dr.  Renaud). — Hannah  HUtou,  ttt.  59, 
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A  married  wonmn,  who  bad  boroe  children,  the  lut  from  eight  to  oinv 
years  aco,  ceased  to  menstruate  bIx  vears  ago. 

She  first  noticed  a  email  and  har^  tumor  in  the  right  iliac  sfnco  two 
jrears  since,  which  made  very  little  progress,  aud  gave  no  pain  or  iucoa- 
veQience  for  many  months.  She  rame  uuder  treatment  in  the  oarly 
part  of  December,  1845,  for  a  chronic  diarrhcra.  which  hwl  for  aume 
time  p&Bt  batHcd  all  remedies.  The  evacuations  were  mu^t  etipimiB,  of 
a  dirty  olive  color,  |uu»ed  without  palu  or  uct.v»ii|uioti.-d  with  tormina. 
This  iiltimatply  yicliU-d  to  thu  sulphate  of  coppt-r. 

I  Itnt  examined  the  tumor  about  twolve  months  at^i.  It  wnii  niitnlcM, 
hard,  and  not  bigger  ihiii)  a  r<rlul  hrud,  rl*ing  n  little  out  »f  tin;  ri^ht 
pelvic  region.  About  a  month  from  llitit,  llie  tumor  l>egnn  tn  In-  niiinfiil 
and  to  increase.  A  feeling  of  crumpling  parchnienL  iirii!i  n*>tii-«-<l  nt  itn 
inner  And  lower  portion,  t^hortly  afterwanlti  it  began  to  extend  u|inardii 
and  backward.",  in  the  direction  of  the  loin  ;  ihert  wcr*'  tlyiog  pnin.*  ntao. 
Tb«  ut(^ru8,  examined  manually,  wa»  found  fri-«  from  (hv  tunior,  and 
apparently  healthy.  Th«  color  of  the  ^kiu  wii»  ai^meH-hnl  dirty,  aud 
this,  toother  with  the  crumpling,  were  tliuuKbt  aufticiuully  suDiiiciuua 
to  warrant  a  bvlief  that  the  real  natur«  of  tl)«  diwwM  wa«  umlitjnaill 
defeneration  of  the  ri);ht  ovary. 

I  now  lost  sight  of  the  case  until  three  weeks  prior  to  death,  when  1 
discovered  that  the  tumor  bad  gradually  oxteuded  it»elf  backwiir«la.  and 
that  four  weeks  ago  it  began  rapidly  to  grow,  aud  spread  in  all  dirvo- 
tioDB,  causing  srvat  pain  and  watchfulness.  The  wuiiiau  emacialud  vvrv 
fast,  was  of  a  deep  aud  dirly-bruwn  color,  ha^l  suukeu  eyes,  and  a  loua 
of  suffering.  The  nature  id  the  dlBease  remuinnl  no  louger  doubtful, 
for  the  nodular  portions  of  ihe  fuug^e  hit-niat(Kles  cimld  lie  moat  dis- 
tinctly felt  beneath  thcabilominal  walls.  The  feeling  of  cninipling  WW 
also  more  general,  as  also  an  occasional  gurgling  a^  of  air,  in  the  intea- 
tinea.  There  had  been  no  uterine  hemorrhage,  no  diltirulty  or  pain  In 
mastng  urine,  and  nothing  unusual  in  the  (■haractiT  of  lh»  M«rrtion. 
Opiates  relieve<l  the  pain  grcatlv.    She  died  on  February  17,  1847. 

Autopfy. — liody  greatly  emaciated.  In  the  abdomen  there  was  a  larga 
fungoid  tumor,  extending  quite  across  and  to  the  right  side  and  loins : 
passing  obliquely  over  it  was  the  colon,  which  was  partially  adherent,  aa 
were  also  some  of  the  small  intestinal  folds.  Thr  tum^tr  was  not  at  all 
adherent  to  the  interior  of  the  abdominal  walls.  Th«  uterus  and  ovaries 
were  quite  free  from  any  disease,  and  were  merely  bound  together  with 
fKlM>  oienibrnnouH  bandu.  The  tumor  had  no  pedicle,  and  tbiiiigli  most 
carefully  reiooveil  there  were  no  connections  found  other  Ihnn  ituch  as 
bad  l>ee'n  set  up  through  peritoneal  irritatifro.  The  alHloiuinnl  cavity 
did  not  contain  sny  dropsical  elHuion.  The  enlirti  maw  Iteing  reinovecl, 
together  with  the  liver,  to  which  it  was  ailhereut,  the  right  Iciduey  was 
found  so  enlirelv  degenerale<l  iut4>  encephah'id  mailer,  aud  mi  eliioely 
incortMimtv*!  witli  tht*  tumor,  that  nothing  hut  a  lu-wt  cureful  iliM^^tlon 
could  have  detecteil  ils  true  nattire.  It  wss  pnlargt^j  to  donble  its  usual 
size,  and  no  vestige  of  its  proper  structure  ri-mamrd  ;  tha  vaw^ds  were, 
however,  found  entering  the  nilus  ;  and  tfao  suprarenal  capsule,  also 
affected  with  encephaloid  cancer,  was  in  its  usual  pijsition,  and,  in  si7« 
and  F>ha[>e.  bore  a  rasembhuice  to  a  very  large  ebstaut. 

In  the  large  toiiior,Trbidi  appraml  to  lutva  ila  oripa  in  tbe  lymphatic 
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gUodi  of  the  hilus,  were  some  oyifta,  filled  with  a  gramuus  matter  or, 
vith  a  scmi-transpareat  jelty-like  substance.  The  great  amau  was 
bomogeneoue  aad  boH  cancer,  breaking  riotvD  in  moet  parts,  but  in  soi 
places  as  hard  ae  cheese.  The  tumor  was  rounded,  and  about  four 
mehee  thick,  where  it  lay  in  the  loin  on  the  right  side,  and  gradually 
bocamc  more  thin  toward  the  lefl  margin,  where  it  dippexi  beneatli  the 
stomach,  gurroundiiig  the  aorta  and  vena  cava,  in  one  purtion  of  whicb 
caocorous  matter  was  found,  The  extreme  breadth  of  the  tumor  was 
nine  inches. 

The  lower  margin  of  the  liver  was  cancerous  where  the  tumor  camA 
in  contact  with  it.  and  eome  other  small  cancerous  tubcra  were  found  OB, 
its  surface.  The  gall-bladder  contained  many  calculi.  On  the  eurfaotJ 
of  the  lower  lobe  of  the  lefi  lung  were  several  tubers,  and  one  ss  iBrgsT 
an  a  small  apple.  The  heart,  lett  kiduoy.  spjen^n,  right  lung,  and  otfaerj 
parts  were  healthy,  and  free  from  all  traces  of  disease. 

Dr.  liuuMBell  liiw  kinillv  furnislied  iiiti  with  the  notes  of  thftj 
following  hitherto  unpublished  case.     It  illustrates  the  usual 
features  of  the  diaease  fts  it  appears  in  children. 

Case  5.  E^ux^htdoid  dijmaiit  of  the  right  kidney  in  a  child  (from  the 
notes  of  Dr.  Hnuneell.  of  Titrqiiay), — Kichanl  Bnnlfnrd.  fotir  years  of 
age,  was  admitted  as  nut-patient  of  ihe  Torlmy  Infirmary  about  ten  days 
before  his  death.  He  was  suffering  from  a  large  tumor  occupying  tDa< 
umbilical,  right  hypixrhondriac,  and  lumbar  regions.  Its  ^urfsce  wna-' 
dull  on  percussion,  and  the  dulaese  was  continuous  with  that  of  the  liver. 
The  child  was  of  a  s«lluw  iipiwunuioe.  and  much  emaciated.  The  tumor 
bad  been  detected  three  months  previounly,  and  had  grown  rapidly. 
HajQiaturia  had  been  noticed  shortly  before  the  discovery  of  the  tumor. 

Auiopry. — The  tumor  was  found  to  involve  the  right  kidney:  it 
weiglied  10  lbs.  14)  on. ;  it  was  smooth  on  the  aurfaoe,  and  to  the  touch 
felt  firm  in  some  places,  and  soft,  almost  fluctuating,  in  others.  Kear  it 
lay  a  supplementary  tumor  about  the  size  of  an  orange.  Oo  cutting 
open  the  tumor  it  was  found  to  consist  of  soft  brain-like  substance,  con- 
taining two  or  three  large  cysts  filled  with  about  balf  a  pint  of  dark 
fluid.  The  tumor  sprang  fri.>m  the  upper  portions  oi'  the  kidney,  and 
hull  abaorbod  all  the  organ  except  two  of  the  nyramida.  which  renmined 
intact.  The  ureter,  the  left  kidney,  and  all  the  other  or(;aii»  were 
healthy.  The  liver  was  adherent  to  the  tumor,  and  the  aeocuiTlng  colon 
ran  uIoiik  iVn  lower  border,  and  could  not  be  delected  iu  fruol  of  the 
growth  (hiring  life. 

Case  6.    Enormous  maliffnant  ditease  of  iht  left  kidney  r^Laacet,"] 
1856,  i.  €26).^J.  B.,  aged  six  years,  wa^  admitt»i  into  the  Mtddleaex 
Hospital,  under  Dr.  Hawkins,' May  20,  1855,     J.  B.,  born  of  liealthr 

Iiareuls,  was  one  of  a  &mily  of  ten  children,  of  which  five  were  stifl 
iviug.  the  others  having  died  of  acute  infantile  diseases.  When  the 
child  was  six  weeks  old  his  mother  noticed  that  both  left  8xlr«mili«a 
were  larger  than  the  right ;  the  skin  was  looser,  and  the  muMilea  she 
drascribeg  as  being  lees  firm  than  those  of  the  opposite  side.  She  was  bo- 
struck  with  the  difiereooe  that  she  cousuUed  a  medical  man  about  !l 
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At  three  years  of  iige  th«  child  hot]  whoDpiuE-coueli,  and  shortly  aAcr 
meaalee,  but  he  never  had  Hcarlet  fi-ver.  The  uIkI^jiiiuii,  the  mother 
believes,  was  alwnys  rather  Inrgnr  than  coiitd  Ik*  coiuidured  natural,  hut 
thia  hnd  not  been  to  a  marked  estent.  NVilh  thesG  exwjptions,  the  child 
had  fair  liealtli  until  the  middle  of  April,  Ir^Tth  (.tix  weeks  before  adinii- 
aion  ,1,  when  he  wat  riudditolv  ^ixotl  with  »ickneM ;  and  from  bi»  appear- 
ance the  mother  belit^ved  him  to  be  verv  ill.  and  thouj^h  far  better  uD 
the  following  da^,  so  niuch  su  to  be  able  to  walk  out  of  the  bou4o,  b« 
did  uot  regaJD  his  ap|M'tiu>  for  about  a  week.  During  tliia  iIlQ««4  tb« 
mother  accidentally  diseovtrod  n  luiuor  in  thy  upper  part  of  the  lert  side 
of  the  ab<lomen.  It  then  appeared  to  be  almost  circular,  an*!  about  two 
iBcbM  in  diameter.  It  wa«  not  peroeptiblo  to  the  eye,  but  its  lower 
margin  could  he  distinctly  f«lt :  it  woe  very  hard,  but  not  pHtnful,  nor 
did  modemte  prensure  cause  any  inconvAuieiice.  She  lx<lievee  that  it 
grudually  increased  in  size  afkr  she  6rst  discovered  it,  till  she  brought 
the  chihl  to  the  huapttal,  and  during  thia  time  she  noticed  that  he  hail 
quite  regained  his  appetite,  which  had,  iti  fact,  become  voracious,  and 
though  he  appeared  fatigued  alter  moderate  exercise,  he  waa  a^le  to 
vralk  without  effort. 

Sl'de  on  Admisfion. — Rather  emaciated ;  abdomen  verr  much  swuUea, 
especially  on  the  left  aide,  where  the  veiaa  were  enlarged  and  tortuoua ; 
the  lefl  extremities  were  considerably  larger  thau  the  right,  owing  lo  tho 
soft  parts  being  much  firmer  and  the  muaeles  appareatly  better  devel- 
oped ;  ihbre  vtm,  however,  on  iliflcrcnce  in  leii^rlh.  Upon  nianiiiulution, 
a  tumor  ooutd  bo  felt,  of  eomewbat  globular  form,  about  three  incbcu  in 
diamettT,  oceupying  part  of  iha  letl  hypodioadriac,  left  lumbar,  and 
umbilical  regions;  \t»  lower  margin  woa  well  dolined,  but  its  npp<'r 
J^oaniinry  could  not  be  asoortainfxl— tho  dulncau  on  percuMion,  which 
vas  complete  over  all  parts  of  the  tumor,  being  there  eontinuoo»  with 
that  of  the  Rpleen.  Th^  patii'nt  aU>,  drank,  and  Alcpt  well,  wa«  able  to 
ait  up  the  greater  part  of  the  day,  walked  Jroqucntly  up  and  down  suln, 
and  did  not  complain  of  pain. 

From  this  time  the  patient  continued  under  ahservation  until  his  death, 
a  period  of  uearlv  twelve  monthii.  The  tumor  continued  rapidly  to  grow, 
imtil  it  attained  enormoui*  proportions.  On  the  lal  of  August,  the  fol- 
luwiug  note  was  uken :  "The  tumor  extends  half  an  inch  below  tho 
umbilicus,  and  about  the  game  distance  to  the  right  of  the  mesiun  line ; 
the  abdomeu  geuuntlly  i^  much  more  swollen,  and  the  wins  are  much 
larger.  The  patient  walks  al>out  the  tjardeu  for  au  hour  or  two  every 
day,  and  though  taking  it  large  ()uaiilily  of  ThkI,  and  eating  very  fre- 
quently, is  daily  bvcumiug  more  emaciated,  lie  appeurv  to  sutR'r  no 
iaooDvenieuce,  except  thut  caused  by  the  bulk  of  the  tumor,  the  largo 
size  of  the  abdomen  being  such  as  to  im|K»le  pmgrewion.  tl«  com- 
plains  of  thirst,  and  evinces  a  desire  to  drink  fnniuently  of  cold  water. 
The  bowels  act  with  regularity;  and  the  urine,  which  is  frequently 
voided,  and  in  quantity  rather  above  the  natural  etandord,  proeente  do 
abnormal  appearances." 

The  patient  continued  to  go  about  till  September,  and  to  walk  up 
and  down  one  flight  of  stairs  to  and  from  the  ward  without  osatstJUict, 
About  the  middle  of  the  month,  after  having  apeat  some  time  in  ihi 
garden  of  the  hospital,  he  fancied  himself  unable  to  get  back,  and  WM 


^^ 


&&2 


CA.KC&R   OP    THE    KIDNEY. 


then  Air  the  firsl  lime  carmd  up»Uirs.  After  this,  he  was  altnoBt  cull- 
Htanll}'  couliuc))  ti*  hix  l>f(1-  The  Luiiiur  (jrttduullj'  iocrejuHHl  lu  size  un'il 
his  dfnth;  fur  euiiie  tiiii«  prvviuuK  lo  whk-b,  indistinct  tlucluatioD  could 
b«  tell  io  sumv  parts  vi'  it.  Tht;  N))tl<iiii«u,  about  the  micMIe  of  Denefu- 
l)er.  mpa«iirt>il  in  <Mr(ruuif'vren('u  •iti  iiiches,  anil  at  the  eati  of  March 
apwHnts  of  42  iiichvs.  Fur  the  last  Iwu  nionths  he  muttered  much  from 
dysnncpa;  and  for  the  laiit  Ihree  weekii.  had  constant  onbopoo^,  and 
daify  increasing  u'denja  ut'  tiie  icrt  leg.  The  appetite,  however,  re- 
tnained  mordinate  till  the  Itiet;  and  the  buweln,  which  had  contitiue<l  to 
act  regulnrly  till  within  a  elinrt  time  of  hia  death,  had  rec-ently  boootna 
eomewliHt  conelipated.     Me  ^auk  gradually,  and  die<l  April  7,'  1H56. 

The  anuexnl  drawiog  of  the  |Hilieiit  wn«  taken  shortly  before  death, 
hy  )lr.  J.  Z.  Laureuoe,  and  kindly  placed  by  him  at  iuy'diap«»iil. 

Fiu.  67. 


'n 


AMtopttf  (flftyfmir  hours  after  death).— The  whole  of  the  abdoaen, 
except  the  right  iuguinat  region,  waa  occupied  by  a  Inrge  clobular  ttiinor. 
anlcriorlv  firmly  adhcnmt  to  the  pflriote«,  and  covered  by  ixriumemn: 
posteriorly,  lying  iu  contact  with  the  p*i»fts  muscle;  the  email  itil«Btuj«l 
were  thrust  down  t*)  the  right  inguinal  region ;  the  i^plwii  and  Hrer  were 
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driTen  iipwnrdi  inli)  Ui«  lliorax  ;  \he  whole  of  ihe  tranaveree  colon  wiw 
firmly  natiercni  to  tl)«  liimor;  aiul  a  |Hirtiiiii  af  ih<i  iK-iteeuiJiug  coIod, 
whicfi  rnu  nlmig  iht'  fri>iu.  was  Oir  a  aliort  di^tainTC  embtsided  in  ii.  The 
lunittr.  when  rcnmvpd  fn.m  (he  hady,  weigheil  thirty-oiMi  i«')UD(l8.  Ti'*cc8 
of  kidosy  Htructtiir  rniiM  be  recopntze*!,  aa  if  aprwad  oui  over  the  entire 
BuhstHQce;  \arfe  ma.*nes  of  m«^tillnry  rjincer  werv  viitihlc  on  itA  Diirfaco;. 
Upoti  >i<v;ti<>n,  iho  centrf!  wafl  found  Ut  be  occupied  by  ttevcral  pint«  of 
dark,  thick  flmA,  floating  in  which  were  scventl  fragmenlii  of  the  bmkcD- 
down  caneerim»  mam ;  th«  more  Sadid  portions  varied  in  consistence  tntm 
thiit  of  firm  medullary  cancer  u>  gelatinous  matter  in  a  scmi-Btiid  ntaUt, 
large  mniwes  of  it  beinu  fouud  iu  every  slaee  of  degeneratinn  ;  the  kidney 
nn  the  opj>09ite  side  was  much  ealarg&I.  N»  cancerous  deposit  was  found 
in  any  of  tlie  other  vi*cera.' 

Ojaunosis.— AVe  Iiavy  seeti  tlial  in  nearly  hII  casi-s  of  primary 
catic^r  of  ilie  kidney,  a  palpable  tumor  exists  in  the  flank.  If 
proftieo  baimuturia  coexist  with  such  ii  tumor,  scarcely  u  doubt 
can  remain  as  to  the  seat  and  nature  of  the  dtscaBo.*  But  when 
there  ie  )ic>  hcetuutuvia,  the  dia^uositi  becomes  more  «tithciilt; 
imiecd,  there  in  scariely  any  nutrbld  tionditiou  which  lias  been 
8o  frerjuently  mii^apprehcnded.  Uenal  cancer  haa  been  generally 
mistaken  for  etilargements  of  the  surrounding  organs — of  tlid 
liver,  spleen,  ovary,  or  uterus;  but  sometimes  for  atwitee,  aneu- 
rism of  the  aorta,  or  periuephritic  ab»cees.  It  ha»  al^o  been 
mistaken  for  tumors  of  t!ie  kidney  of  a  diflerent  character — for 
pyonephro<»is,  hydatid,  cyetic  degenorutiou,  and  hydronephrosis. 
Some  of  thexe  errors  were  doubtless  unavoidable;  but  most  of 
them  arose  from  an  imperfect  knowledge  of  the  diagnostic 
marks  of  reual  tumors,  and  from  the  uudue  weight  attached  to 
the  absence  of  hiematuria.  Ah  a  positive  sign,  associateil  with 
abdominal  tumor,  luematuria — j'lrofufto,  spontaneous,  and  recur- 
rent— is  of  the  highest  eignificance ;  but  its  absence  eigni&ea 
com[)arutively  little.  In  nearly  half  the  caacs  collected  by  me, 
hwmaturia  was  wholly  absent  from  the  tirst  to  last;  and  in  those 
cases  in  which  bipmalnria  was  ni>ted,  intervals  of  many  weeks 
or  months  elapsed  in  several  of  them,  during  which  tHe  urine 
was  perlectly  norinal. 

In  those  numerous  cases,  therefore,  in  wliich  the  observer 
derives  no  help  from  the  examination  of  the  urine,  he  must  rely 
on  his  skill  to  ascertain  the  anatomical  relations  and  nature  of 
the  abdotniual  tumor.  In  prosecuting  this  intiuit^y,  lie  will  espe- 
ciatly  endeavor  to  eliniiuate  tumors  of  the  liver,  spleeu,  and 

■  Some  further  pmrtlcukra  of  tito  post-murtam  iip)wumnc«i  in  lbl»  caw  an  sup- 
plipj  l>y  Dr   Vnn  dnr  Bvl  (Pulti.  fioc.  Tium  ,  Vfil.  viit,). 

*  Tb«o>cxi(Utii(!aof  ihvac  two  iyin)>ioiui  U  wA.  howevor,  ^i  ~   >  n  Ktio 

'>f  renal  caiiot^r.   In  a  cane  of  rnnTmniHfdlHr^Ami^-iitor  ilic  itii'  >  mic) 

in  the  MHfu.'lie«Icr  InllmiaT^,  thoro  wiu  pmfuito  ImHtintuna  Utr  i-  >i-iai  itni>,  A^ar 
(lesili,  •umc  inuiiths  «ul>MNiu«nt1y,  Uia  kidiio}*!  aiiil  bUdder  wer«  found'  pQrftctly 
bcalltiT. 


584 


CANCER   or   TUB    KIDXttY. 


ovaries — these  being,  from  iheir  comparative  freqiitucy,  the 
most  likely  to  lead  asti-aj. 

If  the  iiitiimeflct'iicc  occupy  the  right  gide,  it  may  he  dietin- 
guishetl  from  hejifttic  lutnor,  ettpecially  whtii  not  v*;ry  hirffe,  by 
the  pdsfiibilily  ol  tnn-iti^  its  uii|j('r  HiiiitR  helow  the  riiur^iiifl  of 
the  ribs;  the  side  ol' the  hftn<l  can  getierally  bo  so  inserted  at 
the  «tl^  of  the  ribs,  that  the  tumor  can  be  clearly  Cult  to  lie 
below  it,  (ind  the  liver  above  it.  Along  this  line  a  coil  of  intes- 
tine usually  lies,  atiil  yiehU  a  tynipanitio  eoutnl  on  percussion. 
This  sign  is  loat,  licwever,  when  thv  renal  growtli  eontracls  ad- 
hesions to  the  under  surlUcc  of  ihe  liver :  also  when  it  projects 
diiiproportionately  into  the  richt  hypochondriom,  and  displaceii 
the  right  lobe  of  iho  liver.  When  this  is  the  ease,  amtititaiioe 
may  be  obtained  by  feeling  for  the  tliin  margin  of  the  liver  as  it 
liea  applied  to  the  ahdomiiiat  wall.  Anutlmr  Impurtaiit  »ign  in 
etich  a  ea&eiiii  the  poi^ititui  of  the  colon.  Hepatic  tuniora  have 
no  intestine  in  front  of  then)  (unleiis  there  be  malposition  of  the 
visceru),  and  yield  a  dull  note  over  their  entire  surfiice.  Kenal 
tumors,  on  the  other  hand,  have  the  ascending  colon  in  front, 
passing  obliquely  from  below  upwards  and  to  the  left;  and  the 
paBMige  of  flatus  along  the  gut,  nr  the  (Oear  pcrcnt^ion  note  over 
It,  will  rnrely  fail  to  indifutc  its  position. 

A  tiplcnic  enlargemeul  itt  distiiiguielied  by  the  following  signK: 
absence  of  the  descending  colon  in  front;  its  rigid,  somewhat 
thin  borders  (not  rounded);  its  extension  upwards  under  the 
rilw;  ita  mobility:  generally,  a  tympanitic  note  is  obtained  in 
the  extreme  left  lunibar  region;  often,  on  deep  percussion,  n 
bowel  fioutjd  i»(  perceived  iTiroiigh  its  subetancc,  which  is  not 
thick  (a  renal  tumor  in  aliRolntolj"  dull  on  the  deepest  percussion); 
antecedent  bistorj'  of  ague  or  reniitteut  fever,  or  evidence  of 
leucoeythcemia  on  examination  of  the  blood;  thedirection  of  the 
enlargement  is  downwards  and  inwards  to  the  epigastrium  and 
umbilicus,  and  not  toward  the  iliac  fopsa.  It  also  rifics  higher 
toward  the  a.villa  than  a  renni  growth.  When  the  latter  rises 
from  the  upper  and  forepart  of  the  kidney,  and  pui'lies  forwards 
and  upwards  rather  than  downwards,  the  diagnosis  becomes 
very  difficult,  and  dejiendtt  mainly  on  the  absence  or  presence  of 
the  colon  in  front  of  the  enlargement,  and  hints  derived  from  the 
previous  history  or  the  state  of  blood  on  microscopic  examina- 
tion. 

TiVTien  the  tumor  presses  forwards  and  downwards  toward 
the  umbilicus  and  the  pubic  and  iliag  regions,  it  is  apt  to  be  niis- 
tuken  for  ovarinn  tumor.  The  commemorative  symptoms  may 
hereyield  valuable  information,  though  the  statements  of  patients 
on  such  points  are  always  to  be  accepted  with  reserve.  An 
ovarian  growth  begins  in  the  iliac  fo^sa,  artd  lUiccnds;  a  renal 
growth  begins  in  the  llank  between  the  ribs  and  the  crest  of  the 
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ilium,  Riid  dcBccnds.  An  ovarian  tumor  lias  no  bowel  in  front 
of  it,  and  the  Iwwels  are  pushed  into  the  lumbar  region,  where 
a  clear  sound  can  be  eltcited^-exactly  in  the  spot  where  the 
dulnett-t  id  motit  complete  wlicii  tiie  tumor  urines  iVom  the  kid- 
ney.' Thi)4  lact  aigii  al«o  serves  to  distinguish  ut«rine  from 
reiml  enlHrgenient^. 

An  encephnloid  kidney  can  only  he  cont'onnded  with  aecit«8 
when  it  is  extremely  soft,  and  fills  the  entire  ubdomcn.  The 
two  conditions  may  he  diBtinguislied  hy  the  circuniBtancc,  that 
ID  ascites  both  flanks  are  dull,  whereas  in  renal  tumor  one  is 
du)l  and  the  other  resonant. 

When  ihc  tumor  hna  been  Batistaclonly  made  out  to  he  con- 
nected  with  the  kidney,  there  still  remain  difficulties  in  deciding 
its  nature.  Malignant  growths  generally  give  a  distinct  iinprea- 
sion  of  their  sohd  structure.  This  distinguishes  them  from 
hydatid,  purulent, and  hydroiiephrotie  cysts;  but  the  coiiHisteuce 
of  the  lunior  is  often  very  difficult  to  appreciate  :  it'  it  be  small 
and  deep-seated,  and  the  ab<lomina1  walU  tbick^  the  seiiec  of 
fluctuanon  in  a  Duirl  cyst  maybe  exceedingly  ohRCurc;  on  the 
other  hand,  encephaloid  tumors  sometimes  yield  a  qna«i-l1uctua- 
tiou  which  is  very  deceptive.  lu  tbe^edoubllul  cases,  the  pres- 
ence of  pus,  or  blood,  or  liydatidn  in  the  urine,  of  rignra,  rd 
nephritic  colic,  or  of  cancerou!*  cachexia,  supplies  hints  which 
incline  the  judgment  iti  this  or  in  that  direction. 

Prognosis. — The  ultiuiate  termination  is,  of  course,  always 
fatal.  In  judging  of  the  prohublc  survivorship  of  the  subjeete 
of  renal  cancer,  the  age  of  the  patient  is  of  great  importance  : 
the  mean  duration  of  the  diseuue  is  at  least  three  tiinea  ua  great 
in  adults  as  in  cliiklreu.  There  is,  however,  nothing  like  exact 
proportion  observed  in  this  respect.  In  a  ^rl  ot'  twenty-one, 
whose  case  is  described  by  hangstalf,  the  disease  lastetl  (with 
hicmaturia)  for  six  years.  Contrary  to  what  might  have  been 
expected,  the  occurrence  of  hfemaiuria  does  not  appear  to  haitten 
the  filial  catastrophe:  the  mean  duration  is  almost  exaoily  the 
same  in  the  hemorrhagic  cascA,  ao  in  those  in  which  iho  urine 
wati  throughout  normal. 

The  disease  appears  in  some  cases  to  become  dormant  for  a 
while,  making  no  appreciable  progress  for  many  months.  Fn 
an  instance  ot  this  kind  recorded  by  Dr.  Brintnn,  the  stationary 
condition  (which  I>r.  B.  had  flattered  himself  might  pass  into 
permanent  obsolescence)  came  suddctdy  to  an  end,  with  death 

I  A  cii»  Is  Kpurtvd  b/  I>r.  OrvciihaiKh  ("  Tumon  CrnnpllontiDf;  rrogiwncf," 
St.  Rartli.  H<Mp.  RcfM.,  Vol.  i.  Htt),  in  wltich  %  tumor  siipfKMKl  to  bo  avuiAtt  uted 
M  It  «v'npHt.'Kii(>n  in  l<v'>  prci;ii«m-i<» ;  Niid  (lie  prvprivtj  of  nruovtl  wan  alwut  to 
Ite  itntcruiiiicil  «lii>n  tli»  nnllvnt  ii^ain  bccnnie  prFgrmnl  She  died  without  ubvlout 
CHUM  thri^d  wc«ki>  nft^r  adivery  .it  the  fVill  imn,  nnd  ihi'  KUti>[»y  abiiWi.^  Uuit 
the  *uii]K«^d  t'vitrian  luiiuir  wnx  tmUy  thu  left  kidney  in  u  very  advitnccd  *l»^  "f 
c«r«l>nfonn  dlieiiM.     It  weighed  27  lb.  S  ox. 
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of  the  patient,  through  copious  bemorrbage  into  ttte  tumor. 
("  Brit.  Med.  Joiirii.,"  June  18,  1857.) 

Treatment. — The  management  of  a  disease  so  bopeless  is  a 
racluiieholy  duty.  Whun  the  tumor  is  painless,  and  the  urine 
naturnl,  there  is  little  for  the  practitioner  to  do  beyond  placing 
the  putient  in  favorable  hygienic  cireumetanccB,  When  the 
tumor  U  tender,  or  there  arc  aigns  of  locjil  inflanimatinn  in  its 
vicinity,  warm  t)atbB  or  emollent  applications  may  be  used  from 
time  to  lime.  It  may  bo  doubted  whether  it  if  prudent  to  inter- 
fere wirh  a  moderate  ha-maturia.  The  losses  of  l>Iooii  do  not  on 
the  wholtj  aet  ditiadvurilugeoiisly.  When,  however,  the  huuior- 
rhuge  Ueconiee  exeee^sive,  means  must  be  used  tocooirol  it.  Tee 
may  he  applied  to  the  tumor,  and  acetate  of  lead  or  gallic  acid 
administered  internally.  The  clots  which  form  in  the  ureter  and 
bladder  sometimes  occasion  the  most  poignant  suffering  by 
blocking  up  the  urethra,  and  causiug  retention  of  urine.  The 
im])acted  nioitHcs  tthonld  be  pushed  back  into  the  bladder  by 
means  of  the  catheter,  and  the  coagula  broken  up  by  washing 
out  the  organ  with  warm  water. 

As  the  disease  advances,  severe  constitutional  irritation  sets 
in,  which  requires  to  bo  palliated  by  opiate  and  other  anodyne 
mediciuee.' 

B.-SECONDARY  CANCER  OP  THE  KinNET. 

Secondary  cancerous  deposits  occur  in  the  kidueys,  in  the 
form  of  nodules  varring  from  the  size  of  a  pea  to  that  of  a 
marble  or  walnut,  'fen  to  twenty  such  nodules  are  not  unfre- 
qucntly  found  scattered  through  the  cortical  substance:  the 
intervening  renal  tissue  shows  no  sign  of  disease;  the  urine 
16  normal,  and  no  jiain  or  other  symptom  betrays  their  presence 
during  life,  The  tollpwiug  case  offers  an  example,  marked  by 
some  very  untisnal  incidents,  of  extensive  cancerous  disease  of 
the  urinary  organs,  involving  primarily  the  bladder  and  its 
vicinity,  extending  thence  to  hoth  kidneys,  of  which  the  right 
was  undergoing  sacculation  from  compression  of  the  corro- 
Bpontling  ureter  by  the  cancerous  mass  at  the  base  of  the 
bladder. 


In  .Tftniiary.  18fi2, 1  was  requested  by  Dr.  CVonipton  tn  see  with  htm 
a  sbopkec-jn^r.  agLil  3H,  whr>  was  then  iiuBt*riiig  fri>iii  hasaiaiuria  and 
paralynis  of  iho  bladder.    The  patieut  gave  the  following  account  of 

*  A  curiou*  ewe  («  repon«d  in  tlia  Philudeljiliis  Uc-dkal  and  Sutgicnl  Kvporur 
l6t  XHni,  p.  rjH.  A  man  of  (j7  httd  htul  a  Itirmtr  in  ll)»  ritftil  hy|i^^hi>ndrKim  for 
lis  rears.  It  wimtppcwMl  Ui  bv  "cyvtiv  ditoan  "of  the  liver;  aiid  hiR  (uri;oo«s 
dellwmtcly  procoAdM  to  Kinovo  h  br  operation.  Ttif  tumor  (wbinh  wriehMl  3^ 
Ibi.)  wwi  iicc<>rclin]:1i' n'Dkovi'd,  but  on  nxkniinnUon  il  pmvn)  !■■  Imi  ihc  ricbt  kid* 
nor,  wliullj  cvnvurted  into  Hii  enwpLKloid  maw.  The  pnlicnl  lurvivM  HfWn 
diji. 
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himself:  Three  years  previously,  wilbout  known  came,  he  had  an 
attack  of  bffiinatuna,  accompanied  with  exccMivcly  frtNjueal  nticturi* 
tion,  pains  iu  the  back  and  Dottom  of  the  belly,  bul  without  voniitioe 
or  retraction  of  the  teettcle.  The«e  ^ympt'mis  paMed  otf,  un<)er  medical 
ireftiineut,  in  two  moDtbs,  and  (apparently)  cQinplete  recovery  soon 
ensued. 

AtWran  inter\'al  of  three  years,  during  which  the  pfitient's  henlth 
coiilinueil  in  every  respect  undislurbeil,  the  present  altiick  nbrupliy 
coranwDc«l.  The  patient  was  seized,  eix  weeks  boJbre  my  v bit,  with 
violeiit  paius  iu  tiie  li>iu»  and  hypo(;a«triuni,  accompanied  by  painful 
and  exceisively  frequent  micturition  and  blotKly  uriue.  All  theee  aymp- 
toiDscaoicoD  simultaneously.  There  nas  neither  sickness  nor  vomiting. 
The  attempts  to  void  urine  were  iuoes«aul— «vcry  ten  or  fifteen  minutes 
during  the  day,  and  so  coustaot  at  nt(,;hi  that  the  patient  scarcely 
obtAined  any  sleep.  Mattura  ooniiiiued  thus  fur  three  weeks;  the 
patient,  meanwhile,  did  ni»t  keep  his  bed,  and  he  attended,  as  well  as  he 
was  able,  to  bis  duties  in  tli^  Hhop. 

But  a  new  train  of  aymiitoms  now  nhoweil  themselves.  TbB  inceBsant 
micturition  was  niooeedea  by  a  total  inahiiity  to  empty  the  bladder,  and 
tbo  U*^  and  belly  Iwgan  tit  ewetl  rapidly.  At  tbi.<<  noajectiiri!  l)r. 
Crompton'H  aid  was  obtaitie^l.  On  examining  the  patient  be  fouml  cnn- 
siderahle  aAritt!ti,  anasarca  uf  the  lower  extremities,  and  reu^ntion  of 
urine.  Thrtie  pinlH  of  n  snngtiinolent  urine  were  immedialelv  with- 
drawn hv  eathfiter  frum  the  dJeileDded  bladder;  the  patient  was  directed 
t*)  kepp  liis  l>eil,  and  treated  with  alkaline  diluents  and  nightly  eeila- 
tives.  Great  relief  followed  this  treatment,  but  the  patient  still  con- 
tinuetl  unable  to  void  a  drop  of  urine  spoataoeoualy,  and  catbeterism 
had  to  be  practised  twice  a  day. 

His  condition  at  the  date  of  my  visit  was  as  follows:  There  was 
extreme  pallur  of  the  surface;  considerable  emaciation ;  no  pyrexia; 
the  tongue  waa  moiat.  slightly  furred.  The  tegs  were  no  longer  ce<ie- 
matoua,  but  considerable  ascites  still  remained.  The  bladder  was  dia- 
teude<I  almtwt  to  the  umbilicus ;  there  whs  no  pnin,  and  the  loins  were 
not  sensitive  to  pressure;  nor  was  there  any  tumor  to  be  felt  in  the  renal 
r^on  ;  the  movements  of  the  patient  were  active,  and  he  was  dieerful 
and  lively. 

About  a  quart  of  bloody  uriuo  was  removed  by  catheter.  A  little 
pure  bloiKl  came  through  the  instrument  first,  then  atmoat  clear  urine, 
and  as  the  bladder  became  empty,  the  urine  again  became  ruddy,  the 
last  few  drops  being  almost  nure  blood.  Dr.  CnimpUm  stated  that  a 
little  bloe<ling  always  foUowen  the  morning  and  evening  rathetcrism. 

A  careful  examination  of  the  urine  yielded  the  followiug:  It  waa 
feebly  alkaline  from  Bxed  alkali  iderived  from  me^licinei;  spccifle 
gravity  lUt)7 ;  on  standing,  the  bloMl-c4>rpuBclus  &ubsi<ic<],  and  formed  a 
very  red,  slightly  clntte^l  layer,  at  the  l)ott<)m  of  the  uritie-glasa.  Under 
the  III icr<u)ci>|)4'  there  were  found,  in  addition  t^i  the  bUxHl-diidis,  a  few 
corpuscles  with  clefl  nuclei — probably  pale  blotHl-corpuscles — but  no 
renal  elements — neither  epithelium,  nor  cojits,  nor  any  suspicious  (f]uaRi- 
caneerous)  celts  of  any  ft<^rt,  though  diligfntly  lo>>ked  for.  The  propor- 
tion of  nibunien  wa?  no  more  than  eorrf^iHindeil  to  the  blood  present. 

The  patient  from  tliis  time  gradually  but  steadily  improved.     The 
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bladder  elowly  recovered  tiie  power  to  expel  iU  cooteuts;  the  uHd* 
bef«iiie  lew  nod  lese  blcxnly,  rpcI  finally  clear,  and  free  from  ulbuineo. 

Eight  uionlbs  »fterwRrd»  (August  'Id,  ld(!'2)  the  pnUeut  waited  on  ni«. 
He  was  ••till  pal«  aud  thin,  but  reported  bimtwlf  well,  aud  bad  for  tbe 
laist  Bix  montEs  bceu  able  to  pursue  bia  uvdcatiuii. 

I  lieanl  ttotliing  more  uf  t\ni  caso  until  June  22,  1H(>3,  when  I  was 
eummouud  to  vUit  ttiv  satue  man  with  Dr.  Nebtield,  under  whose  care 
the  pqilitint  oamu  alU-r  I>r.  CniiuptoiiV  departure  fn^ni  ttiwn.  I  found 
biin  in  a  tlcvpuralu  nuiditimi — t^iuatrinU'd  U)  a  t$kelet«>ii ;  so  weak  that  be 
could  not  luru  in  bed,  nor  raitfe  hia  head  troiii  th«  pillow,  Tbere  was  no 
anasarca  nur  asi-iles.  Great  pain  whs  ctiinplaiueu  of  in  the  rigbl  renal 
region,  but  nt»  tumor  or  rulneae  existed  lliere.  The  urine  waa  loaded 
with  puti,  and  lii^hly  anniiiiniacal.     Six  days  after,  the  patient  died. 

Aubipi^fj.  —On  opening  the  abdomeu  and  pushing  aside  ibe  omall  iotee- 
tines,  a  cancerous  mesa,  batf  as  large  as  the  fist,  was  found  ini|>liealiiig 
the  btiae  of  the  bladder,  eapeoially  about  the  entrance  of  the  risht  ureier. 
AVithin  the  viscns,  a  mfi  sprouting  fungus  of  the  size  of  a  ben  a  egg.  was 
seen  springing  from  the  tngone ;  it  was  rounded  in  shape,  elevalcaaboot 
an  inch  ahovo  the  level  of  tbe  mucnus  membrane,  and  very  red.  On 
and  about  it,  occnpyini;  the  inequalities  of  its  eurface,  lay  a  quantity  of 
calcareous  or  pbosphHiie  matter,  deposited  in  irregidar  mftsaes.  Small 
maeses  of  a  aimilnr  nature  had  been  observed  to  come  away  with  the 
nrine  for  some  weeks  before  death. 

Tbe  right  kidney  ivas  a  little  larger  than  oalurat ;  it  felt  flaccid  and 
hollowed.  Oh  Bcetion,  six  cftuccmus  nodule*  aa  larco  as  marbles,  and 
several  iiualler  ones,  were  counted  iu  the  eurtical  subalance.  Nooe  of 
tbeae  were  softened,  Dor  communicated  iu  any  nay  M-ilh  the  pelvis  of  the 
kidney.  Tbe  organ  was  sacculated  to  a  considerable  extent.  Tbe 
pyramids  were  in  great  part  absorbed,  and  tbe  remainder  of  tbe  renal 
structure  was  converted  into  a  reddish,  leathery  substance.  The  pelvis 
and  infuadibula  were  much  dilated.  The  ureter  waa  enlarged  to  the 
sise  of  tbe  index  flugor,  aud  near  ite  entraoce  into  tbe  bladder,  its  calibre 
waa  almost  elliiccd  by  the  cauceroue  maeii  at  the  base  uf  the  bladder. 
Ihruugh  which  it  passed.  Broken  i'ragmcuts  uf  calcareous  matter  lay 
scattered  iu  Lhu  dilatud  |>clvii!,  which,  together  with  Lbe  ureter,  contained 
a  uuautity  of  urinous  imimuuiacal  pue. 

The  k-n  kiduuy  contained  eight  or  ten  nodules  similar  to  those  in  tbe 
right.  The  intervening  renal  tisime  wiui  |»erfB(-tly  healthy;  the  uretar 
was  free,  aud  the  |>elvis  undilated. 

This  case  presented  several  points  of  difficulty.  At  tbe  lime 
of  my  iirst  visit  tbe  sj,'tn])tonia  indicated  pretty  clearly  uit 
affection  of  the  bladder:  and  as  no  stone  could  be  detected  on 
sounding,  and  no  pus  ]ias;iicd  svitb  tliu  urine,  the  probability  of 
the  existence  of  a  iiloodint;;  fungus  Rcenicd  stronjtf.  Tbe  other 
pOBsihility  n-as  renal  calculus.  The  previous  history  favored 
the  latter  view  ;  the  patient  hud  recovered  perfectly  frotn  hin 
first  attack  of  hpemataria  three  years  before — a  resnlt  qdilo 
conformable  with  the  idea  of  rcnul  calculus,  but  much  leu  so 
with  tlint  of  fungus  of  the  bladder.     Then  u^in,  how  explain 
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the  ascites  &nd  anasarca?  They  coulrl  not  be  attrihiitc<t  to  the 
losses  of  IjUmmI  and  hydrietnia  consequL-nt  thereu|)on.  for  their" 
pas^cMl  uway  before  the  hiemaluria  ceaned.  It  uppenred  more 
iiki^lv,  thut  the  dro]ii>ieal  8yTn|it<>ni8  and  tlic  parcsiiii  of  the 
b]add4>r  were  compunion  plieiionienu,  of  a  puralvtic  nature,  pro- 
duced by  the  reflex  retfulls  of  the  atilecedeiit  intense  iriitabitity 
of  the  bladder,  acthig  upon  the  nerves  of  the  bladder  and  of  the 
bloodvessels  of  the  loiver  half  nf  the  body. 


APPKNDIX. 

Sarcoma  op  tub  Kiunky. — {See  Kobson,  "Brit.  Med.  Journ.," 
1876,  I.  p.  23-2;  liBffinaki,*'Deut8ch..Med.  Wochenschr.,"  1876, 
Ko.  10;  Geddint*,  "Tranrf.  Americ.  Gymec.  Society,"  1877,  p. 
479;  ^Vliilehead  and  Dreschfeld,  "Itrit.  Med.  Jouni.,"  18H1, 11. 
p.  741;  Fotbcrbv.  **Brit.  Med.  Journ.,"  lfiJj2, 1,  p.  157;  tlt-alh. 
"Brit.  .\k'.l.  Journ.,"'  18Si',  IJ.  p.  100:  Ahwreronddu.  'I'ath. 
Trans.,"  atxxi.  \k  168;  Day  and  Thornton,  "Path.  TrauH,,"  xxxii. 
p.  142;  also  see  Vii-ch.  and  Hirsch.,  "Jaliresber,"  1880,  V(d.  ii. 
p.  212;  and  Cornil  and  Kanvier,  "Uistologie  Pathologique," 
2d  edition.  1884,  vol.  ii.  p.  638.J 

Mauv  of  the  cases  mentioued  above  under  the  head  of  Cancer 
of  the  Kidney  were  observed  bet'oro  the  dirterentiatinn  between 
carcinoma  and  sarcoma  had  been  generally  demonstrated,  it  is 
probable  that  u  conisiderablc  nuinuer  of  tlie  older  cubcb  would 
now  be  classed  with  the  latter  variety  of  tumor.  In  tliose  cases 
in  which  the  sarcomatouB  natui-o  of  the  growth  has  been  recog- 
nized, the  tumor  Ima  uenully  I>eeii  found  to  be  composed  of 
small  round  cells,  or  of  ihene  niixed  witli  epindlo  cells.  Lympho- 
sareonia  of  the  kidney  is  by  no  means  iiirc,  especially  in  young 
subjects. 

(l^Iinically  no  sign  has  yet  beeu  observed,  which  will  serve  to 
distlnguisli  sarcoma  from  carcinoma  of  the  kidney.  The 
clinical  features  of  such  growths  nuiy  be  iltuetrated  by  the  fol- 
lowing uecount  of  a  case  under  tlic  care  of  my  colleagues,  Dr. 
Dreschfcld  and  Mr.  Walter  Wiiitehead. 


A.  L.,  aged  46,  came  to  the  out-paUenU'  deparlmool  uf  the  Mao- 
cbester  Royal  Inflrmary  for  Lbe  Gr^t  lime  on  Aprd  4, 1K82.  complaiuing 
of  the  occaMioDal  pnasagc  of  bltKHl  in  bis  urine.  Do  euicd  ibat  hi^  bad 
alwayt)  I'ujoytd  i^>iid  health;  be  liml  «ui1i:rcd  from  goni)rrb<i*A,  but  nut 
from  eypttilis.  Ho  was  a  wtU-built  but  epar«  man  uf  vorv  dark  com- 
plexion; be  bad  a  slightly  atbcromatoUH  pidt^t-  and  b«-ginniDg  arcits 
senilis.  On  tho  rieht  side  of  the  abdomen  a  ^rriAlt  6rni,  fn^ly  mnrable 
^lohulftr  tumnr  coind  be  felt ;  its  upper  bordpr  wai*  about  nnc  inch  below 
and  scparnte  from  the  liver;  itfl  loner  border  was  in  a  line  with  and 
about  two  inches  to  the  right  of  the  umbilicun.     Perctuaion  gave  a  didl 
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Bound,  and  no  bowel  could  be  detected  over  the  tumor.  It  was  perfccUy 
paiolesa.  The  p«tieiil  Imd  beeo  aware  of  iU  prMence  for  oouie  time,  bat 
telt  Du  incnoveuivQcv  frori)  it.  Percuwiou  of'tbv  lumbar  regioas  bebiod 
gave  a  duller  t^iind  <iii  thu  right  than  mi  the  left  Bide,  hut  no  lulnoR 
cuuld  he  iletecled  on  thai  nido.  'VUk  urini;  wan  uiiilbrnily  tlark  red, 
containing  a  conttideralilo  amount  nf  blood  inliniHtety  mixed  witli  it. 
MicrOBOopicallv  exnmined.  it  shttwed,  lH*idHs  hlotHl-corpuscIes,  some 
large  round  cells  wilK  inrfjK  nuclei,  which  fille*!  up  nearly  the  whole  of 
the  cell.  There  were  ho  renHJ  cji«l^.  The  remaining  organs  were  nor- 
mal. A  diagnosis  was  made  of  tumor  of  the  right  kiduey,  probably  of 
aarconiatous  nature. 

In  the  further  pnigrem  of  the  case  the  tumor  tncreneed  in  else.  It 
MJIt  remained  painles.t,  and  extended  downwards  and  to  the  side,  ^o  that 
it  oould  be  easily  gnuped  by  one  hand  being  applied  lo  (he  right  lumbar 
region  behiud  and  the  other  over  the  tumor  in  front;  it  oould  thus 
be  Diopcd  both  laterally  and  vertically;  the  surface  of  the  tumor  felt 
smooth  and  inelastic. 

At  the  beginning  of  August  the  patient  complained  of  feeling  weaker, 
and  of  aurtfcring  trom  flatulence  and  occasional  vomiting.  The  cAse 
being  one  where  an  operation  wa*  indicated,  Mr.  Whitehead  removed 
the  growth  on  Soptcmoer  6th,  but  the  palJeut  died  on  September  9th. 
The  growth  proved  to  be  a  targe  round-celled  sarcoma  of  the  kidney, 
and  at  the  autopsy  no  secondary  growths  were  found. 

A  sarcoma  in  whicfa  striated  maacular  fibres  are  found,  occurs 
very  rarely  and  always  \n  young  children.  Specimens  of  such 
a  tumor  were  exhibited  at  a  luuetiiigof  thePatholocicttl  Society 
on  Nov.  1,  1881.  by  Mr.  Kve  and  Dr.  Dawson  Williaiiis.  The 
explanation  oftere<l  by  Oohiilieim  of  the  presence  of  muscular 
fibres  in  tbcsc  tumore,  is  tbat,  owing  to  a  faulty  sognietitalion  of 
the  protovertebrfc,  some  of  the  j^crminnl  muflcle-cetis  are  mixed 
from  the  firdt  with  the  rudiiaeut»  of  the  uro-geiiital  orjcaus  and 
these  germinal  celin  aftbrwar<ls  develop  into  a  [lalhological  new 
growtn.  The  Committee  of  the  Pathological  Society  considered 
that  the  tumors  mentioned  above  were  developetl  from  the 
remains  of  the  Wolffian  body.  Only  twelve  such  cases  have 
been  as  yet  described,  aud  of  theeo  the  following  is  a  list : 

Ebprth   -Vipch.  Arch.,  vol.  55,  p.  618. 

C<>liiili>jim— [l>i<l.,  vol,  65,  p.  M. 

Ufiil.>waki— Ibid,,  vul.  I}7,  p.  205. 

3lnn.-hun<l— Ibid.,  vol.  78,  p.  389. 

Bn«in— I  hi<J..  vol.  9fl,  p.  SMS. 

Ki<c)jcr  Hiid  t^iiKltaui— DeuU«Iia.  ZeiUcli.  F.  Obirurg.,  Bd.  ix. 

Iliitior — Deutichee  Arab,  t.  klin.  Modii;ln.,  vul   xxiii.  p.  912. 

LunthbiTjiw— Berl.  kiln.  W(>chfloMjh.,  I«T7.  p.  4»7. 

Oilor  (2  t-niMl— JiniriiBl  of  Aiiiil.  mnil  Pliyiiol.,  rol.  14,  p.  S20. 

Eve— I'alli  Tntni.,  vol.  xxii.  |i.  IlM. 

Willinin*— Ibid. 


CHAPTER   XI. 

BKNUiN  OHOWTHS  IK  TliK  KU>NKV. 

In  the  reconls  of  medicine  a  niimher  of  caaos  inay  he  roiiii<l, 
ill  wliich  tlic  kttlneyB  were  the  seat  nf  advenlitiouB  growthe  of 
otjscous.  iibroiis,  til)ro-fatty,  curtilaginoun,  or  glandular  (ii-Mue. 
Generally  speaking;,  &ueh  jjrowtlis  do  not,  unless  they  are  Iiirye 
enough  to  constitute  a  puljtalile  tumor  in  the  ubdomeii,  [trtKJuee 
any  appreciable  HvinptoniH  during  life:  and  tlicr  ofler  more  of  a 
[wtliological  [Imii  clinical  interest.    Tliey  are  all  extremely  rare. 

1.  0(>8Eui;is  Gkuwths." — Mention  lins  already  been  nmilcof  tho 
ossitication  whieli  sometime^)  lakets  ])1acu  in  the  fibrous  8e]>ta 
wliieli  separate  the  comi>artment!;  of  a  eacculated  kidney  (s<e 

p.  Uti). 

Sometimes  a  fibrous  or  cartilaginous  tumor  grows  in  the  f«jb- 
stanee  of  the  kidney,  and  subeequently  ossifies,  iransforndng 
a  large  purl  of  the  organ  into  a  bony  mass.  The  tuniea  propria 
haft  also  heeii  known  to  undergo  oseiificiuion.  Itnyer  stales  that 
Dr.  Klliotftt'ri  »ent  to  him  two  bony  t^liells  formed  by  the  oi^^itied 
tunica  propria  and  pelvis  of  the  kidney,  taken  from  a  man  who 
died  with  symptoms  of  apoplexy. 

2.  FiBBOcs  AKD  FiHUo-FATrv  Gkowthh. — DickiuBon  and  Bris. 
towe  have  each  recorded  a  case,  i[i  which  the  major  part  of  the 
kidney  was  replaced  by  a  morbid  growth,  composed  of  a  inntrix 
of  fibrous  tissue,  in  the  interstices  of  which  were  sof\  maspes  of 
free  fatty  matter  unenclosed  in  w\\».  In  Dickin»on's  case  the 
tumor  weighed  6  lb.  7)  oz.,  and  formed  a  pereeplible  tumor  in 
the  right  hypochondrium.  At^er  deoib,  a  coil  of  intestine  was 
found  in  front  of  the  tumor,  hut  so  compressed  and  emptv  llmt 
its  nature  was  not  likely  to  he  recognized  (hiring  life.  Wilks 
records  a  case  in  which  a  tumor  was  found  on  the  right  si'le  of 
the  abdonu'ii  six  years  In-fore  death ;  it  wns  partly  solid  and 
partly  fluid,  and  waa  bv  some  tliagnoscd  as  cancerous.  On  post- 
mortem exaniinutiou,  tlie  right  kidnev  was  found  converted  into 
a  tumor  the  sixe  of  a  young  child's  fiead.  This  was  found  to 
consist  of  a  solid  growth  on  one  side  healing  a  striking  reseni- 
blauce  to  the  fibro-eartiliigiiKUis  tumors  soinetinies  met  with  in 
the  neck,  but  which  was  touiid,  on  microscopic  exHtnination,  to 
eousist  exclusively  of  fibrous  tissue;  ami  on  the  other  side  a 
cyst  waft  found,  which  on  section  was  seen  to  be  due  to  the  enor- 
mout>ty  distended  pelvis.  The  new  growth  had  slowly  hivaded  and 
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destroyed  the  renal  tissue,  while  it  gradually  distended  the 
Bulu,  and  thus  iiryseivcd  tlio  jjeiieral  luiin  of  the  kidiivy. 

Ill  the  case  descriliod  hy  Gndard,  the  lower  hall' ol' the  kidney 
was  converted  into  a  large  mass  of  ordinary  adipose  tiesue.  A 
ualeuluB  of  considerable  Hize  was  lodged  in  the  dilated  peU*t8. 
A  somewhat  similar  transt'orniaiion  is  descrihed  hy  Dr.  Hullett 
Browne,  complicated  with  caleulons  nyelitis,  and  renal  fistula 
opening  in  tin;  lell  loin  ("  Hath.  Sue.  Invna.,"'  xiii.  13:2). 

Adipoisc  tissue  is,  in  othei'  cases,  deposited  in  great  cjuaiitity, 
not  in,  hut  around  the  kidneys,  do  as  uvlilently  to  inttirfetH-  with 
their  functions.  In  the  museum  of  the  ManehcRter  School  of 
Medicine  there  is  a  iireparation  in  which  a  pale  uud  atrophied 
kidney  ii^  envclopeii  in  a  firm  investment  of  dense,  granular,, 
libro-taity  tissue,  fnlly  an  inch  thick.  The  same  tissue  peue-| 
tratca  deeply  into  the  hilus,  so  us  to  compreas  the  bloodveasela 
and  excretory  channels. 

8.  Lymphatic  Growths. — ^Vircbow,  Friedreich,  and  Bottcher 
liavo  doBcribed  growths  or  deposits  in  the  kidneya  of  leucocy- 
th«*mic  individunlr*,  similar  to  those  found  under  the  aanie  cir- 
cutustuuces  ill  the  splueii  and  lyniithHtic  glands, 

4.  SYpanuTic  Deposits  in  ti'ik  Ividsbys. — It  seems  well  aacer- 
tained  that  the  waxy  or  lardaccous  type  of  chronic  Bright's  dis- 
ease is  fretjuunlly  due  to  coustiluLional  sy|>]tilis.  Out  of  145 
cases,  collected  by  Fehr,  34  were  uttributeu  to  this  cause  {sre  p. 
406);  and  in  27  unses  of  constitutional  syphilis  examined  by 
Dr.  Moxon,'  the  kidneys  were  found  lardaeeoua  in  no  less  than 
12  instances. 

The  occurrence  of  gummy  tumors  and  cicatrices  (such  as 
occur  in  the  liver)  is  rare,  though  not  unknown,  in  the  kidneys 
of  syphilitic  [lersons.  Both  Ooruil  and  Luneereanx  give  ex- 
amples. Ill  Laiieereaux's  case  there  were  found  on  the  surface 
and  in  the  thickness  itself  of  the  cortical  substance  of  the 
kidneys  small  tumors  o\  the  size  of  a  pea,  of  a  yellowish-white 
color,  and  presenting,  on  examinnlion  by  the  microscope,  (he 
cellular  and  nucleated  elements  found  in  guniuiy  Byphilitie 
tumorrt  elsewhere.* 

Br  Moxoii  given  a  remarkable  ca.se,  in  which  a  gummy  tumor, 
ns  large  as  a  Hinall  potato,  existed  in  the  left  kidney  of  a  syphi- 
litic woman.  It  hud  a  regular  nodose  outline,  and  was  composed 
of  a  yellowish  substance,  (juite  uniform  in  appearance,  and 


'  AContnbuUont<jtholIi»u>ryuf  ViaconitSvpbili«,by  t>r.  Uoxotu  Gur'^IlMp. 
tt«p.,  IWBS. 

*  Idiu-vri'wux.  TrMtifomi  Sytthili* — Syd.  S-ic.  Trktu.,  vol.  i.  p.  2*I8.  A  oaM 
of  i>jr[ihiiitic  iiurnmj- t'lmun  irf  lli«  kidney  ii  rrvunlvd  bL  rmt  Ivnutli  (with  m 
dnwini:)  by  Pnolucci  from  the  Cliiiiqucuri'mf.  ClonU'ii.'if  Nnploi.in  II  Mur^a^^ni 
fur  Jun-->,  lili,  p.  413.  St0  nUo  I'roreMor  UnwittieM,  It^unii  of  Kuiuil  rai)i<jltig]> 
tn  th<>  Syi»a.  ^uelety^  Atltu. 
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which  was  firm,  hard,  and  tou^h.  It  yioldod  no  Jiitco  oti  Kcmp* 
iug.  Under  the  niierosct>pe,  the  iiiiiab  wnd  tiiunil  (o  ooiirtirtt  uf 
small  corpuscles  crowded  together,  tirnt  ohwurin^f,  anil  then  do- 
Btroyiug  and  replacing  the  proper  tissue,  and  then  tlienwelven 
perishing  into  a  heap  of  lilt  gnkintt  and  glohuleit — nil  wtiteh 
exactly  correBponds  to  tlie  usual  ohnraeter  of  syphilitii'  iruniniHtu. 
The  general  character  of  the  kidney  was  that  «('  tlie  lurjLfe  pulo 
lardaceoua  kidney.' 

5.  Wagner  has  published  two  ciwch  in  wliieh  one  kidney  wait 
converted  into  a  large  tumor,  com powed  apparently  of  a  eon- 
bination  of  epithelial  structure,  fihrous  tiHKuo,  and  glandular 
(pancreatic)  sarcoma.  Both  were  female  eliildreii— one  ntnu 
months  and  the  other  eight  years  old. 

'  Thepowerof  the  Bj'philitic  )>oiiK>n  to  prodiico  Hciitn  Itrifflit'*  tlUi>Mn  ii)i)mNrN 
doubtful.  Lancereitus  citei  two  cum  of  HltitiiniiiuriH  n'|iorii«l  by  I'lirroui),  whin)) 
accompanied  the  Bocondary  period  of  NyplilliM — ■nmci  four  or  mIx  iiioiitU*  nf^nr  l)i« 


indurated  chancre — and  which  apfHiar  to  have  iwiuod  fiivorMlilv.  Tim  iNtn  Mr. 
Bradley,  of  this  town  (Brit.  Med.  Juiini.,  1H71,  1.  ji.  llfl),  liaiauo  rciTinlnil  u  rHJtti 
of  acute  Bright'a  disease,  with  general  aiiaftarca  in  an  infant  itiiR'tirliiK  fnirii  i:>iii. 
genital  syphilis.  The  renal  atnicliim  iiiil>oid«-<l  /mri  juimu  with  tlio  ill*N|i|icnrHtii^<' 
of  the  cutaneous  syphilis.  Until  furth<;r  proof,  it  may  Im  doiiUtiil  whnilinr  llicut 
were  not  examples  of  a  fortuitous  coincidemti  of  two  liidi*|Mn<l<mt  niorttli]  (viiiill> 
tions. 


CHAPTER   XII. 

TUBERCLE  OF  THE  KIDNEY. 

Deposits  of  tubercle  in  the  kidney  may  be  ■primary  or  secon- 
dary. In  the  former  case  the  kidney  and  its  appendages  are  the 
seat  of  extensive  disease,  which  runs  on,  attended  with  severe 
urinary  BymptomSj  generally,  if  not  alwaya,  to  a  fatal  conclu- 
sion. In  the  latter,  the  deposits  form  as  a  part-raariifestation  of 
general  tuberculosis,  or  constitute  incidents  in  the  course  of 
primary  tubercle  of  the  lungs,  intestines,  or  some  other  organ; 
secondary  deposits  rarely  give  rise  to  symptoms,  and  are  mostly 
unsuspected  until  the  autopsy. 

The  comparative  frequency  of  tubercle  in  the  kidney  may  be 
judged  of  by  the  following  numbers,  which  must  be  understood 
to  embrace  both  primary  and  secondary  deposit* — the  latter 
being,  especially  in  children,  by  far  the  most  frequent.  Out  of 
1317  tuberculous  subjects,  examined  in  the  Pathological  Institu- 
tion of  Prague  (out  of  a  total  of  6000  bodies),  tubercle  in  the 
kidnej^s  was  found  74  times,  or  in  the  proportion  of  5.6  per 
cent,  of  all  tuberculous  subjects.'  Among  ;^15  tuberculous 
children,  Rilliet  and  Barthez  found  tubercle  in  the  kidneys  49 
times,  or  in  the  proportion  of  15.7  per  cent.  From  these  statis- 
tics we  may  gather  that  the  kidney  is  nearly  three  times  more 
liable  to  deposits  in  tuberculous  children  than  in  tuberculous 
adults." 

A— PRIMARY  Tl'BERCLK  OF  THE   KIDNEYS. 
i^Tuberculoua  I'yelitis.) 

The  stiiternents  made  in  the  following  pages  are  mainly  based 
on  an  analysis  of  33  cases,  derived  from  various  sources. 

MuRUiD  Anatomy. — The  disease  (which  always  implicates 
more  or  less  extensively  the  excretory  apparatus  as  well  as  the 
gland  itwelf)  begins  in  the  kidney,  and  extends  downwards  into 
the  pelvis,  ureter,  and  bladder;  or  it  begins  in  the  pelvis,  and 
spreads  upwards  into  the  kidney,  and  downwards  towards  the 
bladder;  or  all  these  parts  may  he  ii]va<led  simultaneously  or 

'   Pnii,'or  VifirtolJHrsfli  ,  Bd.  1,  S.  1  {ISSB). 

'  I  limit  iliu  stiiltslic!*  I'f  Dr.  t'lmiiilior',  bccHiise  there  are  some  d iEcre{)ancies  in 
his  tabli's  whic)i  1  hiive  bcoii  utmlile  to  reconcile. 
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in  (inick  succession.  In  the  kidaey,  the  deposit  begins  in  Uie 
form  of  gra^'  or  ^'ollow  uodules  iu  tlio  cortical  part :  tliese  ufter- 
warde  coa}e«ce  iDto  larger  niaaflee  of  crude  tubercle,  and  extend 
into  the  pyrttmids.  These  masses  at  length  soften  in  the  contro, 
and  L'vi'ntuully  upeti  into  tlie  int'undibttla.  In  tbis  way  iibscess- 
Hke  cavities  arise,  with  antVactiions  boundaries  of  tuberculouu 
mutter,  which  communicate  with  tlie  pelvis,  and  discharge  pus 
and  broken  musses  of  tubercle  iuto  the  stream  of  urine. 

In  the  peliris  and  ureter,  the  deposit  first  begins  iu  the  aub- 
mucoiiti  eulhilar  tissue,'  where  it  forms  a  rough,  granular,  semi- 
trnnspar<!nt  or  opaque  layer.  It  eonscquentlv  softet)s  and 
diginlcgralea,  causing  e.'tteiieive  destruction  of  ilie  superjacent 
niucouH  membrane,  whicli  is  discharged  in  shredtt  wiili  the 
urine,  mixed  with  pus  and  bloo<1.  The  deposit  is  sometimeft  so 
abundant  and  uniform  in  the  ureter,  that  that  tube  is  converted 
into  a  thick  rigid  cylinder,  of  which  the  available  bore  is  greatly 
narrowed,  or  even  altogether  obliterated.  In  a  specimen  sul>- 
miticd  to  me  by  Dr.  Leech  (case  to  be  presently  related^,  the 
interior  of  the  pelvis  was  thickly  encrusted  with  calcareous 
matter,  and  one  of  the  ureters  was  contplotel^-  occluded  near  itfl 
ceutre  by  an  oval  ma^s  of  tubercle  abnut.  tlic  size  of  a  horse-bean. 

Kxtensive  destruction  of  the  renal  tissue  eventually  takes 
place,  both  from  the  encroachment  of  the  tubercle  mu^see,  and 
from  sacculation  and  dilation  of  the  organ  by  the  blocking  up  of 
the  iireter(pyonephrosiH).  Sometimes  no  vestige  of  the  Hecreling 
tiasuc  remains;  but  more  commonly  certain  portions  are  pre- 
served, and  these  may  preaeot  a  moderately  healthy  appearance, 
or  be  far  udvancud  in  defeneration.  In  otlier  ca^ea  tlie  ureters 
are  open  and  dilated,  and  admit  free  pas-sagc  to  the  urine,  pus, 
and  tubercular  debris ;  the  kidney  llien  niainlains  it^  normal 
dimensions,  or  it  may  oven  be  contracted. 

Actual  turaor  (pyonephrosis),  detectable  during  life,  in  men- 
tioned in  7  out  of  our  95  cases.  It  fveldom  reaehod  great  diiuen- 
sions,  but  in  one  instanco  related  by  Amnion,  it  filled  the  entire 
side  of  the  abdomen,  from  the  tiilse  ribs  to  the  crest  of  the  ilium. 

The  disease  is  sometimes  limited  to  one  side,  hut  much  more 
frequently  it  invades  both.  Out  of  $2  cas&9  which  supply  in- 
formation on  thif^  point,  the  two  sides  were  atlected  in  19,  and 
one  Bide  alone  in  Vi  eases.  Of  the  latter,  the  right  Iddncy  was 
aflected  7  times  and  the  Icfl  6  timee. 

Iu  addition  to  the  kidney  itself,  and  its  immediate  appen- 
dages (pelvis  and  infundtbula),  the  disease  almost  invariably 
involved  the  ureter  (in  80  out  of  8*2  eases),  and  very  frequently 
the  bladder  (in  21  cases),    The  urethra  was  involved  in  7  cases. 


■  See  »)  utMtrt  nlion  bjr  Dr.  llwidfivld  Jt>D«i>,  in  tb«',Bnt  vc4.  of  tbe  Path.  Soc. 
Tr«ii6..  ])  28.1. 

as 
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In  the  male  sex,  tbe  disease  not  unfrequeiilly  iniplicutcs  the 
generalivB  organs  (prostate  nine  times,  vesieul%  setiiinates  six 
tinieia,  testicles  four  timee);  but  it  i«  otherwise  iu  tbe  female 
8CX.  Out  of  nine  fenmles,  in  only  one  instance  (to  be  preaentlj 
related)  were  any  of  the  cenerative  orguns  involved.' 

Tiio  diseagc  very  rarely  runs  its  entire  course  witliout  the 
occurrence  of  tuberculous  deposits  in  other  mid  unconnecte<l 
parts  oi'  tbe  body.  Tliirtv  cases  were  examined  with  sufiicient 
luinuteneHS  to  supply  intorniation  on  this  point.  The  lungs 
were  ftffected  28  times;  the  abdominal  glands,  14  times;  the 
intestines,  19  times;  the  osseous  system.  6  tiniea;  the  perilo- 
neum,  o  times;  the  spleen,  3  times;  and  the  liver,  once. 

In  one  case  the  nlcei-ation  (tuberculous)  in  the  bladder  opened 
a  communication  with  the  rectum  (Hasbam];  in  another  a 
veaico-vaginal  fistula  resultcil  from  a  similar  cause  {Moslerl; 
in  a  thira,  the  suppurated  kidney  burst  into  the  peritonetil  smc 
(Lundherg.  Schmidt's  "Jahrb.,"  ltd.  sci.  8.  74). 

Etioi-Oov. — The  direct  exciting  couse  of  renal  tubercle  \» 
generally  inscrutable.  Cold  is  the  cause  most  frequently  men- 
tioned :  the  patients  came,  in  several  instances,  from  conspicu- 
ously tuberculous  families.  Men  are  more  liable  to  this  com- 
plaint than  women — in  the  proportion  of  21  of  the  former  to  12 
of  the  latter-  No  age  is  altogether  exempt.  The  youngest  cjise 
noted  was  a  child  of  three  years  and  a  half,  and  the  oldest 
(mentioned  by  Oittrich,  and  not  include<l  in  the  table)  was  a 
man  of  seventy-one;  but  the  greater  number  occurred  in  the 
middle  periods  of  life.  The  following  table  gives  the  precise 
ages  in  31  cases: 


From  Oto  lOyeari 
'■  10  lo  20  " 
"  20  to  80  " 
"  80  to  40  " 
"  40  lo  M  " 
•'      60lo«0    " 


4  c»*ai. 
fi     '■ 
H      " 

£    - 

2     •■ 


I 


Symptoms. — The  symptoms  are  mainly  those  of  chronic 
pyelitis,  conjoined,  in  a  considerable  majority  of  the  cases, 
with  those  of  chronic  cystitis.  The  con^plaint  1>egin8  with  a 
dull  pain  in  one  or  botli  lumbar  regions,  accompanied  with 
frequent  niicturilion.  At  tbe  same  time  the  nrinc  becomes 
turbid,  and  sometimes  mixed  with  blood.     ^Vbcu  tbe  disease 

'  Tbe  mutual  independence  of  tub«rcuIo«Ie  of  tb«  urinary  and  miMmUv* 
mieina  in  tbe  fbmate,  »  further  abown  in  a  convene  manner  br  Ditirich.    Out  r^ 
46  eM»*m  uf  tu)>en.'ukMia  of  tbe  femft]«  p;«nila1  ordain,  be   only  fouod  i>n«  in  wbi< 
the  dUcMe  aU>i  Implicated  tbe  unnary  organe  (Arcbiv  der  Heklkande,  IMlS, 
804).    VirdiDW  d^aeribM  an  Additional  example  of  tbi*  r«re  conjunction,  in  whi 
urinury  tuberculoita  wai  snooUted  with  eeoondsry  depoalu  lo  ibe  vagina  (Archiv' 
filr  I'nth,  Anal..  Bd.  v.  8.  405). 
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\y  Mt&blUhed^  the  nrine  \a  charged  with  a  krgo  qUKiility 

of  pus,  which  forms  a  thick,  yellowinh  layer  ut  thu  boltoiii  of 

the  vessel.'    Blotui  is  also  uflually  pnwcnt,  cither  in  niicpcweopio 

quantity,  or  sufficiently  to  linifo  the  urine.     The  ImMuaturiu  i«, 

however,  never  prulu!<e :  in  several  iiistuiiceii  it  n*a«  nntcd  that 

small,  thready  clola  of  blood  wero  pa.s«o<i-     ITmler  the  iniero- 

Boupe,  there  are  found,  in  addition  to  the  pUH  nnd  blooiUxirpua- 

r«)es.  a  number  of  oval  and  irre^uhirly  tjiilcd  celU  from  llio 

Ibladder  and  upper  urinary  pasAaevs.  tojrelber  with  granular 

fdelritufl,  broken  niiii>sp«  of  sortenod  tubercle,  nliredd  of  cottiiou- 

tive  lisRue  nnd  eloitiic  fibres. 

The  reaction  of  the  urine  is  feebly  acid.     Vcrv  few  I'xceptioiM 

I  this  rule  exist,  and  those  are  duo  to  aninioniarul  deeomponl* 

tion  of  the  arine  from  detention  in  aoine  part  of  ita  courao,  a* 

'^in  Moslcr'a  case,  from  the  tumid  Etuto  of  tfio  uxtomu)  gonitnla. 

The  urine  is  qccesaurily  albmninouH  from  the  nnmunuo  of  poa, 

but  usually  only  in  »  «ili<;lit  decree.     Cu«ta  of  tubes  uru  only 

mentioned    oncu-.     Mirturition   ih  ulwayK  uxeeioiively  (Voqtinnt; 

often   dolorouR.      In    two   cnsefl,  Icniponiry  allovinticin  of  tho 

pains  foUowtiil  each  niicltirition  :  this  wan  not  obflurvud  iu  other 

casee. 

As  the  disease  advances,  great  emaciation  tnkon  plnco.  ftCcoru> 
panied  with  bectiu  fever,  ttonicliini'H  murlctHl  by  i-hillH  anil  ngorn 
of  tolerably  regular  recurrence.  rt'ri«i«teni  puipi-*  mx*  felt  in  tho 
back,  in  the  lower  part  of  the  abdomen,  and  ultun  ulon^  tho 
urethra. 

When  the  kidney  is  daccalateil  and  en1tirg<!d,  ho  nji  to  form  a 
liumorin  the  (lank,  the  fiwellin^  in  uounlly  piiinfut;  it  may,  or 
may  not,  yicbl  dtNtinnt  t1a(-tnution.     Honi<^tlu)n>>  tlio  liininr  iWt- 

Slays  variiitinna , in  its   size:    it   entarj^eii   when   thi*   iir<tier  U 
ammed-up  by  the  diKchiir^Hl  debris,  ami  hecomci  more  painful, 
Lat  the  Baniv  time  the  ipianlity  of  pui*  in  llio  urine  tlitniniahvw — 
or,  if  the  attrppage  be  cotnplote.  temporarily  difiap|M>arR.     Anon 
>tbe  counie  of  tb<  id  urine  ii  reoatAhliflhed,  and  the  tumor 

Buboidee  and  be  -^  painfu). 

\n  (he  progretn  >•(  iho  caae,  or  towardi  ita  larrnlnation*  tho 
lung*  and  inteatinf^  generally'  betray  tbo  advaoce  of  tuWrculoua 
ldii>ease.  Cou^h  and  opprewiion  of  the  che«t,  or  unc/mlr'dlablft 
ctiarrhu>a,  make  their  appearance.  Oantric  ajruptom*  ( tiauMta, 
vomiting,  hiccough)  nrn  unitttual;  hut  in  «om«  CMO*.  a«  in  th» 
TWO  about  to  be  rftlolod,  tha^  are  a  marked  featar»  of  'i- 

plunL     Tho  abaence  of  intMttoal   tuberculona.  ac-  -4 

with  obatiaate  coostipattoo.  a|^pear>  to  favor  their  ooeurrenc«. 
If  both    kulnej*  are  mttaeted,  the  cxtcoatva  daatroctioo   of 


■  At  tmtmM  Am  arlM  mtf  W  atfima  aad  Itapid, 
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Becretitig  tissue  i»  liable  to  give  rise  to  unemic  pheiiooieDa.  The 
quantity  of  the  uniie  is  usually  below  the  average;  but  cxccfi- 
tionally,  a«  in  a  case  recurdea  by  Sir  Riwiou  Bennett  ("  PatL 
Soe.  TrauB.."  viii.  p.  284),  the  urine  is  abundiint  and  of  lnw 
specific  gravity.  Ijsually  death  occurs  from  tin?  exhaustive 
ettects  of  the  protracted  and  profuse  Ruppumtion,  or  rroiii  the 
severity  of  the  pulmonary  or  intestinal  complications. 

The  following  c&»69  will  serve  aa  ilIustrutionH  of  the  course 
of  the  disorder  and  of  the  appearances  generally  found  after 
death. 

Cash  1.  Tuiteradmu  ditaiae  of  the  righi  kidney  and  vreUr,  nnd  of  the 
bladder,  tiretkra,  andprwiaie;  abtenee  of  ttfi  kidneg  and  urfier. — J.  P.,  a 

fackiog-case  maker,  int.  23,  wan  admitted  ioto  the  ^[Bncheeter  Koyal 
nfinnary,  under  my  care,  March  27, 1871.  He  was  Buflering  from  old- 
BtandJDg  discharge  of  large  quantities  of  pus  with  the  urine,  mixed  with 
a  little  blood.    The  disesfc  bad  exiitcd  nine  mnnths;  the  cmaciatioD 

PlQ.  Rft 


The  rlflil  ttdMy  dI  J.  P.  Ukl  <i(ia»— aUHil  uap-tikll  i>l  Um  BdMd  ria». 

was  extreme.     There  were  dietinct  Blgne  of  coiiMjliHatioD  in  th«  api{ 
of  both  lungs,  hut  tio  cough  or  expoctoralioD.    Frofuec  uight-sweatj 
an  elevated  temperature  iu  the  evciiings  bore  evidcuoe  of  hectio  fever. 
The  tongue  waa  dry  auii  red ;  the  luwer  [)an  of  the  belly  waa  tba  aeai 
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of  a  dull  aching,  ant]  mioturittna  waa  both  freijueot  and  painful.     He 
sank  from  exhaustion  a  few  (lavt<  aA«r  his  admiMion  into  hoapital. 

AiUof>ty{30  hours  aiXer  <kBlK). — /Y<ntm  universally  adherent  on  right 
side;  DO  adheaiooa  on  If  ft  eido.  There  wax  a  large  amount  of  gray 
tubercle  in  the  Uf^r  lobef  of  both  tuning,  the  lower  lobes  being  free; 
the  tubercle  was  aaflociated  with  n  quantity  of  (ligmcntary  deposit.  No 
cavities  or  puruleuL  exudation  ob<ierrod.  Henri  w\A  pericardium  healthy, 
/.iver  enlarged,  «ofl,  and  friable,  presenting  a  rxUe  aurfnce  on  eeclion  ■ 
•pfeen  healthy.  'V\it l^ kidney, mprarmnl  fapeuie.anA  ureter  verva\tsexii. 
The  right  kianry  was  conaiderably  enlarged,  anrl  weighed  144  ounoei, 
On  Bcctiou,  there  was  a  large  cflviiy  at  the  upper  part,  occupying  one- 
fifth  of  the  entire  kidney,  filled  m-ith  pus,  and  two  other  vcrv  mach 
sniaMcr  purulent  caTitict  in  the  central  part  of  the  organ  (*•«  I^ig.  fiB), 
The  cortical  portion  was  seen  to  be  much  hypertrnphied,  but  pale,  except 
the  partD  situated  betwet-n  the  pyramid:*,  which  were  dottett  over  with 
red  pointA;  the  pyraotida!  porliim  wan  atrophied  and  almost  entirely 
absent.  The  |ielvis  wax  diiaLe<]  and  divided  into  i>ouch.like  enlarge- 
mentSf  the  lining  membrane  being  studded  uver  with  small  whitish 
deposits  of  tuberculnr  matter,  which  cwild  be  traced  along  the  ureter  to 
the  bladder,  and  thence  aluug  the  urethra.  About  half  an  ounce  of  pus 
escaped  from  the  urel«r  on  eectioii.  The  ureter  was  dilate<l  at  its  com- 
meaoenieat  and  near  its  termination,  where  il  easily  admitted  the  fore- 
finger; but  the  opening  into  the  bladder  was  so  small  that  it  could  not 
be  detected  until  a  probe  had  been  pawed  from  without.  A  slight 
depreseiuD  marked  the  pwitinn  for  the  entrance  of  the  lefl  ureter,  of 
whicli,  however,  no  trace  could  be  found.  The  fundus  of  the  bladder 
was  covered  with  tubercular  deposit,  which  whs  limited  to  thia  part,  the 
body  and  summit  being  entirely  free.  The  mucous  membrane  of  the 
atfected  port  wu  much  broken  down  in  structure,  and  in  pane  almost 
ulcerated  through  ;  the  walls  of  the  bladder  and  ureter  were  consider- 
ably thickened.  The  gpermutie  eordi  and  w^teuht  »tminaiea  were  normal, 
being  perfectly  free  from  tubercle.  The  protlate  was  iavolved  in  tbo 
disease,  and  partially  disintegrated. 

Case  '2.  PrricfirdUis,  with  t%tb9«qa«nt  adhetion:  cirrhom  of  liver,  nnd 
enlarprrl  aplctn,  folh'tvd  eiyfU  yeart  after  hy  /uiccM/'ir  pyrlitiji  and  j?en- 
ertd  tubrrrulofit.-'l  tint  saw  G.  P.,  a  grocer.  a!t.  27,  in  IHtJO.  lie  wu 
then  suffering  from  plastic  pericarditis,  with  immense  enlargement  of 
the  spleen  and  considerable  eulnrgcnicnt  of  the  liver.  His  illness  had 
been  brought  about  by  i n tern [le ranee.  He  was  in  the  babit  of  taking 
KKBt  quantities — as  much  as  a  quart  a  dav^of  gin.  Fmm  this  illDess 
ne  slowly  rc<!overed,  at  legist  so  far  ax  to^ie  able  to  go  about  and  look 
after  bis  bueinc)!is;  but  the  enlargement  of  the  ttpleen  remained.  I  nw 
this  man  occasituially  until  1867.  H^  perstated,  with  snmn  inlcrmis- 
sions,  in  ht»  Intemperate  hiibitH,  and  failed  in  hin  business.  Tn  .\ugiiBt, 
l>*tJ7,  he  appeared  Hmi»ng  my  out-patients  at  the  Infirmary.  The  spleen 
W8«  uow  decidedly  gmaller,  and  the  heart  appeared  quite  healthy ;  hut 
be  was  complnining  of  frequent  micturition  and  uf  passing  hloivl  with 
the  urine-  The  blood  first  appeared  in  the  previous  June,  and  had  con- 
tinued ever  since.  In  November,  1S67, 1  admitte*l  him  as  an  in-patient 
into  the  Infirmary.     His  condition  was  then  as  followii:   he  wsjs  some- 
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what  einacialei),  akin  inoiflt,  fiiigcr-ctiHfi  Kli^htly  rhihlKd,  nn  oslemA 
anywl»^re,  puis*  IKi,  rrepiratton  '20,  totifrup  'iry  aiul  fipry-re<l.  The  alxlo- 
men  was  rallier  timiid  ;  the  liver  pxtenitpd  frum  the  nipple  to  iwo  tnchea 
below  the  costal  tnar^^in :  the  spleen  tiiett^iired  nine  inches  verticJil]^. 
The  iirinc  was  loaded  with  pus.  nnd  wiih  enoii^di  hltxjd  to  giv«  it  a  full 
red  tiiif^.  The  nroporlinn  ol"  blood  to  pti*"  in  tliis  ca»e  wa«  luucli  greater 
tlian  is  usually  tne  oiHe  iu  tubercular  pyelitis.  There  were  no  caMa  iu 
the  urine,  and  the  albumen  did  nut  exceed  (he  proportion  due  to  the 
admixture  of  pua  and  blood.  The  jqttient  remained  in  the  iDfimtary 
fourteen  day«,  and  underwent  little  or  no  change.  He  did  not  keep 
big  bed.  Pulie  varied  from  70  to  W),  reapiratiou  20.  He  cootiuued  to 
pass  rather  more  pua  and  rather  lew  blood  ;  but  there  was  alwayn  enough 
of  the  latter  to  ooU^r  tho  urine,  and  often  small  clota.  The  tongue  re» 
tained  the  same  "  broiled  bam  "  appearance.  It  i»  to  be  remarked  that 
tbe  spleen  was  now  much  smaller  and  the  lirer  larger  than  when  I  firvt 
saw  him  seven  years  before. 

Ue  was  ugniu  made-  an  out-patient,  and  I  saw  him  from  time  Lu  time. 
He  continued  without  much  cnange,  pussiup  purulent  and  bluiody  urine 
at  very  fre^utrul  intervals,  uotil  the  end  of  .Jaiiuary.  l^GU,  wbeu  he  woa 
feized  \uth  uncootrollable  vomiting,  under  whidi  be  sank  oo  Feb* 
ruary  2d. 

Autopny. — Kmaviation  only  moderate;  uo  trdema.  The  liver  wail 
cirrhotic  in  an  advanced  degree,  the  Bj>leen  enlarged;  but  both  orsam' 
(especially  the  epleeu)  were  much  smaller  than  they  had  been  eij^hc 
yeaiv  ago.  The  lungs  were  thickly  studded  with  gray  granulations 
from  baac  to  apex.  The  pericardium  was  adherent  tnroughout,  but  It 
WHS  not  thickened,  and  the  heart  itself  was  healthy.  Both  kidney* 
were  deeply  aflt^cted  with  tuberculous  pyelitis.  The  pelves  were  much 
enlarged,  and  studded  with  broken-down,  ulcerated  tubercle.  .\  few 
maiues  of  yellow,  unsoftencd  tubercle  were  found  in  the  right  kidney, 
ahoiit  the  ba»cB  of  the  pyramida.  The  nyramidnl  portions  wer*  in  great 
part  destroyed  by  the  encroRchment  of  trie  distended  pelves.  The  ureters 
were  lined  throughout  with  ulr^jrated  tubercle ;  the  bladder  and  urethra 
a\M  were  partiallv  affected  in  a  nimiiar  manner.  The  peritoneum  waA 
adherent  almnat  t(troiighout,  and  contained  here  and  there  tuberculous 
granulations. 

Tlio  noxl  caao  occurred  in  the  practice  of  my  colleague.  Dr. 
Leech,  who  kindly  fumiahcd  mc  wltli  the  notea  of  the  case,  and 
with  tlie  unatomical  prepa  rat  tons. 

Case  3.  Tttbercle  in  hvth  kidne^»,urttert,  blndd«r,and  ttrfthrtt;  m(A« 
prwtak  ijland  nnd  rfnicuitK  tnniwile*:  aUo  in  the  lurtgi  nml  mf^fui^rie 
j/landM. — W.  P.,  {61,  53,  a  brewer,  had  been  ailing  three  years.  His  dis- 
ease began  with  pain  and  difficulty  in  micturition.  The  urine  wae  thick, 
and  s-^rnetimes  mix«d  with  blood ;  though  he  made  water  ver\'  fre- 
quently, hu  (lid  not  think  that  he  uassed  an  exoeeaivetjuanlily.  Kxcept 
for  abort  intervale,  he  had  sutlertxl  from  the  same  syiuptuniH  for  the  li 
three  years.  His  urine  hud  be^ui  occafiiunallv  quite  clear,  but  generally' 
thick,  anil  ofU>n  dark.  He  had  never  complained  of  mnob  pain  io  tM 
lumbar  region. 
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Ahoat  Dine  niunthe  befura  hiif  deatli,  the  patienl  begau  tn  vgiuit  fre- 
quently. (9|>eoia]ly  alter  taking  fwd  :  f'»r  llit;  lust  live  mnuLbs  vomiting 
after  meals  had  beeo  cunataut,  frequeiitly  ac(»)Qipani«d  vltb  paia  to  the 
^^Mtriiini. 

The  geueral  brahh  had  ^rnilually  faileil  liiiring  the  ta»t  three  yeare; 
but  he  loet  6eeh  and  strength  mure  rapidly  during  the  liBt  twelve 
ninaths.  He  worbeil  occ-a^ioiially,  liowever,  up  to  dix  inoDths  heforo  his 
dfoth.  For  many  rooiilh^  bo  had  felt  a  gnawing  pain  just  over  the 
pube«,  iDcreased  by  prcaaure;  tbia  woe  lesa  severe  during  the  last  sis 
niiiiiths  of  lii^. 

Five  moDlhB  before  hia  deatli  the  edgea  of  the  mcatUB  urinarius  began 
to  ulcerate,  and  the  ulceration  gradually  wideucd  the  orifice  to  double 
itR  uniurni  B\te.  In  tbo  course  of  the  last  six  months  two  small  absceasas 
formed  to  the  scrotum,  both  of  which  were  opened^  and  subscqueDtly 
healed. 

He  had  been  in  the  habit  of  taking  large  quantitiea  of  beer,  but  not 
much  fipirittii;  he  oontracted  gonorrhcea  many  years  ago,  but  he  never 
hail  any  venereal  tore*. 

About  a  week  before  his  death,  he  was  in  the  following  condition: 
Eniiicialioi)  very  great;  countenance  sallow;  meatus  urinarJiis  much 
enlarged  and  ulceratfyl ;  severe  pain  Ih  felt  along  the  urethra  and  in  the 
glan.t  |>«>nis,  (>»|i<-«.'ially  atler  voiding  urin«.  The  ulceration  can  he  seen 
to  extend  f<ir  a  depth  of  nearly  half  an  inch  into  the  urethra.  The 
urine  contains  abundance  of  pus  and  a  small  <]iiantity  of  albumea  ;  do 
ca»U  uere  found.  The  urine  h  passed  very  fretjuenlly,  aud  iu  small 
quantities.  He  viimit£  after  everything  he  takes,  even  &tlar  simple 
water,  or  a  little  brandy  and  water.  What  be  brings  up  is  a  brownish 
liquid;  it  contaiuR  no  Barcinie;  sometimes  a  little  blood  comes  up:  hut 
he  thinks  it  is  derived  from  the  back  part  of  the  noae.  where  he  feels 
pain  and  rawness.  The  abdomen  is  Hal,  or  rather  deprrased  ;  the  epu 
gaAtrium  it^  very  painful  on  pressure.  In  the  right  hypochondnum  a 
little  hard  mass  can  be  felt  on  deep  pal|iH(ioD,  and  there  \g  dulute«  at 
this  ii\wt  on  deep  |»ercii»!iion.  There  is  also  considerable  pain  on  )>res* 
sure  in  the  bypogaxtric  region.  He  c<»mplaius  of  aching  pain  over  the 
lower  ribs  nn  both  sides.  The  bowels  are  very  conatlpated,  and  have 
been  so  for  Bimie  time. 

The  day  before  hi^  death  he  vomited  a  considemble  quantity  of  blood. 
The  sickness  and  vonnlin<j;  were  somewhat  relieved  for  a  Bhort  time  by 
effervescing  draiiKbts.  with  morphia,  but  only  for  a  day  or  two.  After- 
wards the  vomiting  became  continuous ;  he  vomited,  or  attempted  to 
vomit,  every  half  hour  or  so.  There  was  no  delirium  till  the  day  before 
bin  death,  which  look  place  on  the  27th  of  December,  1>164. 

Antopt}/. — Stomach  of  normal  size;  mucoun  membrane  congMted  Id 
partu ;  no  thickening  of,  or  dejKisit  in,  the  walls ;  pyloric  valve  thickened 
and  somewhat  contractwi.  J.ii'er  healthy.  Aftittntfric  glvnd*  nuich 
enlarged;  some  of  them  ecmtaint^  small  cretaceous  masses.  Lungs: 
left  contracted  and  full  of  miliary  tuWrcles;  riyht  coDtaioed  bard 
masMs  of  tubercle  at  apex. 

Kidneyt:  lefi  of  natural  size;  on  the  outside,  white,  sligbtly  raised 
spots  are  seco  through  the  fibrous  covering.  On  removing  the  latter, 
tne  surface  of  the  cortex  is  scea  marked  with  small  white  nudules, 
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some  i>f  wliicli  are  0()11ecie<1  into  patch«« ;  U>  these  nntclit^  llio  lunicA 
pro|>riu  U  tightly  adherent.  On  iiection,  several  lar^e  cavii'iM  are 
openvii  into,  containinf^  pim.  The?  lai^niL  of  tb^o  u  situate  io  the 
U|iiH}r  part  uf  the  kidney,  auil  is  lioed  by  n  i^mooth  tnembriiQe.  except 
at  its  upcuiug  iuto  tlie  pelvi».  where  some  calcareous  mnlter  10  <lep(«ife<l. 
All  the  utlicr  cavities  open  iuto  the  pelvis  :  some  of  ttx^ni  have  irregular 
anfractuuus  bounduriea  of  soflcoiog  tubercle;  these  likewiM  are  more 
rtr  leiFa  cutiipktc])'  liiied  with  calcareous  matter,  compiised  of  carboDate 
aofl  phnophatt!  of  lime.  The  whole  of  the  pelvis  is  eticntste<l  with  tbe 
same  earthy  material,  which  cau  also  be  ibllowed  for  some  distanco 
clnwD  the  ureter.  In  the  curtloal  and  pyramidal  pans  of  tbc  kidoer 
interveuing  betneen  the  uavitiee,  the  rcoal  tiifsue  is  studded  with  suit 
QOduleH  i)f  dieiuiegrating  tubercle,  varyiu)^  iti  sixc  fnim  n  piu's  head  10 
a  pea.  The  ^ubmuciiua  tisHue  of  the  {ielvi»  and  ureter  is  the  seal  i>f  a 
thick  granular  layer  of  gmv  tuttpmilouH  itmtter,  HoUeiied  id  partti;  the 
ureter  ifl  tiiereby  converteci  into  a  thifk,  rigid,  uneven  tube,  with  a 
narrowed  calibre. 

The  riffht  kidney  i&  much  smaller  than  the  left.  The  pvniniids  are 
occupieii  by  ahscess-like  cavities  fiill  <>f  pus.  The  wpta  Iwtweeii  the 
pyraniids  are  in  »ome  places  preserved,  in  (ilhers  partially  broken  down. 
The  pelvis  is  greatly  contracted,  almost  oblilemted ;  In  one  or  two  places 
there  are  narrow  communioAtions  between  r.he  sacs  of  pus  in  the  pyra- 
mids and  theunohliterated  parts  of  the  pelvis.  The  ureter  incompletely 
occluded,  midway  between  the  kidney  and  the  bladder,  by  bd  oval 
nodule  of  yellow  crude  tnbercle  about  the  size  of  a  honc-bean. 

Tbe  whole  of  the  mucoue  membrane  of  the  btaddrr  is  strewed  with 
depoeiiB  nf  tubercle.  These  are  sparsely  scattered  and  scanty,  except 
over  the  trigone;  here  the  deposit  is  very  abundant,  in  the  form  of 
small  gratitiiatioQs  rather  larger  than  a  piu'c  head.  A  few  &imilar 
granulatiouB  are  seen  in  the  prostatic  part  of  the  urethra. 

The  ^>rrW'(/«  gland  is  somewhat  enlarged  on  the  under  surface,  and 
contains  two  small  tuberculous  nodules.  One  of  the  veneulee  aeminaJea 
also  coDtained  soft  tuberculous  matter. 

Oa8i:  4.  Tubenlf^  oj  the  ifft  iirfwey,  petna,  and  ureter ;  of  the  htaiMer 
aMti  vrethra;  aho  of  the  perieardium.  limtfit,  paitOHeum.  <iud  m<vifn(<n"c 
fflandt. — A  needlewoman.  ;W  years  of  age,  strongly  built,  whtwe  father 
seems  to  have  died  of  phthisis,  took  cold  in  conDcqueuoe  of  a  severe 
wetting  in  the  autumn  of  1839,  about  a  year  before  her  death.  Her 
6r«t  svmploma  were  those  of  cystitis,  with  moderate  fever.  The  fever 
soon  disflrif>carcd  ;  but  tbe  pain  in  the  bladder,  which  radiated  upward 
inU)  the  Ictl  loin,  and  the  urgency  and  burning  jiain  of  micturition, 
together  with  a  turbid  condition  of  tbe  urine,  reruaiue<l,  and  penistcd 
through  the  winter.  Impairment  of  digestion  and  emaciation  wck  alu 
observed. 

About  half  a  year  from  the  commencemeut  of  her  complaint,  fever- 
ishne«  retiiriie«l ;  pain  and  urgency  of  mJcturitioD  increawd.  and  hl<Mkd 
appeared  in  tbe  urine.  From  this  time  (February,  1830)  the  patieni 
became  the  object  of  exact  obitervation.  Khe  was  already  marlce^lty 
emaciated,  pale  with  a  hectic,  flush  on  each  cheek;  she  suflcrcd  from 
headache,  often  from  palpitation  ;  the  appetite  was  had,  the  bowels  c»o* 


ILLUSTBATIVK    CASKS. 


558 


toed,  and  there  was  mwlfrBte  fever  ;  the  demre  (»  pasa  wnter  WM  con- 
stant, and  the  pnin  in  the  hladder.  shooting  ini<i  the  left  loin,  f;refit 
The  urine  wn3  wanty.  tinged  with  h!n*Hl,  wilh  n  thi<'k  deposit  of  pus  And 
blood-cluU.  Tilt;  urelhnt  wtte  Homowlial  swollen  and  tender;  and  nfL«r 
micturition  the  blndder  still  contained  8e%'eml  onncea  of  uni-vHcuiiled 
urine.  The»e  «ymj>toina  TntiinUine<l  thenwelvca  without  ««8eutiat  change 
for  six  months,  until  she  died  on  the  4lh  of  Bepteniber. 

The  loH  of  deiih  continued  without  interruption,  and  reache*!  Rn 
extreme  degree.  Hectic  fever  prevailed,  wilh  evening  exacerhatione — 
the  temperature  rising  to  3y.l>''-3!'.B°  C,  and  sonietimea  to  40^  C'.,  From 
the  end  of  >[nrch,  severe  panixjama  of  chills  and  rigors,  fotlnnred  hy 
heat  and  aweating,  occurreil  at  irregular  intervals.  At  the  end  of  July, 
night  aweat«  and  bed-aorea  were  note<l. 

Gastric  aymptoms  were  throughout  prf»minenl.  They  increased  and 
diniiDifihed.  Fur  days  together  the  patient  would  suffer  from  lievere 
epigaBtric  paina,  nausea,  vomiting,  and  disgust  of  food.  From  the  end 
of  May,  she  occBsioually  auffered  from  paroxysniB  of  hiccough,  lasting 
aoveral  houre.  In  the  laat  moments  of  life  she  was  troubled  with  bilioui 
vomiting,  and  towards  the  end  she  had  diarrho-a. 

The  quantity  of  urine  whs  invnriablv  scanty,  though  the  patient  aome- 
times  drank  a  good  deal.  The  prfjportion  of  Glood  in  the  urine  grnduallj 
diminuhcd  from  the  beginning  of  Starch,  and  the  blood-clots  Bometimes 
were  absent  for  several  days,  yet  the  blood  never  disappeared  altogether. 
The  quantity  of  pus  increased.  From  May  onward  there  appeared 
occBsionaDy  in  the  arine  sloughy  ahrcda  of  cellular  tieaue,  elastic  fibres, 
swollen  bladdcr-opithelium,  and  little  yellow  hrokcn  matiBea  of  detritufl. 
On  the  8lh  of  .Tuly,  aome  epithelial  renal  casts  were  for  the  first  time 
discovered  in  the  urine. 

At  the  end  of  April  n  vaginal  examinfition  revealed  (he  existence  of 
a  imnll  hard  swelling  at  the  hiim  of  tlie  bladder  (this  waa  pn>ved  at  the 
auLopay  to  he  due  to  a  tuberculous  thickening  at  the  point  of  eDlrasce 
of  the  left,  ureter). 

The  patient  began  to  complain  of  pains  in  the  chest  soon  after  her 
admiMion  into  hospital ;  then  a  dry  cough  came  on,  and  later  on,  a 
slight  dulness  on  percussinn  waa  perceived  in  the  left  infra-clavicntar 
region.  Id  the  laUT  periods  she  also  complained  of  oppression  iu  the 
cheat ;  but  she  never  expectorated,  and  there  never  existed  nay  of  the 
mor«  open  sympt^jme  of  pulmonary  tuberculosis. 

It  was  A  singular  and  inexplicable  circumstance,  that  a  short  lime 
bcH^re  death  an  improvement  (<H)k  place,  which  lasted  several  days;  all 
lli«  |>aiu8  and  the  fever  diwipiieared,  Ine  opin-lile  returned,  and  the 
strength  was  ao  far  resuireil  that  she  was  able,  unassisted,  to  sit  up, 
although  tiefore  she  was  scaroely  able  to  turn  in  bed. 

AiUoptv. —  Kmaciation  had  reached  the  mnet  extreme  degree-.  The 
6rtfm  and  1^4  nicmbrauei  were  healthy,  rsmie  tulKTvuloua  granulations 
were  found  in  the  olherwiee  healthy  permirHimH  at,  the  base  of  the  right 
auricle.  Henri  healthy.  The  luuga  and  pitiint  were  aiudded  with  gray 
and  yellow  granulationfl.  The  left  apex  conlaineil  several  gray  nodulcfl 
a«  large  as  whIouis.  The  liecr  containeil  no  tubercle,  hut  its  peritoneal 
investment  was  thickly  covered  with  gray  granutation* ;  the  organ  wu 
adbcrcDt,  by  its  convex  surface,  to  the  nljdvmioal  wall,     A    mass  of 


551 


TfBBRCLK   or   THE    KlbKEY. 


tab«rcuIou8  glands,  ok  large  aa  a  pigeon's  egg,  occupied  the  porta] 
fi«ur«. 

The  peritoneum  covcriog  ibe  spleen,  intcalioM,  and  raeaentery  wa» 
thickly  covvr«<l  wiili  tub«rcMili>ua  granulationB.  Tb«!  mucotu  nwtnhrane 
of  lite  iiitcMnai  cuimi  wa^  llironghQUt  l'rt«  from  tubercle. 

The  rif/tU  i-idii^i/  uas  iuelf  healthy,  logvlher  wltb  1(4  jwlvisand  ureter; 
but  ita  CHpnule  waa  etinliieil  with  miliary  luberclee. 

The  left  kidney  presetilet!  JtA  usual  form  and  size,  but  its  capsule  was 
coDverlt!<l  into  a  thick  muuiLpraiiouB  coveriog  which  encl'wetl  toe  degen- 
erated gland.  Id  the  up[)er  half  of  the  ursau  were  fouod  one  large 
aud  two  smaller  cavities,  separated  inoompTetely  from  each  other  by 
uiideolroyed  renal  tisane.  These  cavitiefl  were  nlted  with  a  greeoisb- 
yellow  muou  purulent  fluid,  and  their  anfractuous  walls  were  composed 
of  reddish  and  yellow  cheesy  deposit.  The  reddish  and  yellow  itiate- 
riats.  iu  the  form  of  smaller  and  larger  nodules,  were  depoeiied  in  close 
contact  with  each  other.  These  cavities  stni;*!  in  direct  couiinuatioo 
with  the  niucuus  membrane  of  the  jtelvis.  which  was  similarly  degen- 
erated and  ihiokened.  In  the  lower  half  of  the  organ  vhm  another  and 
a  larger  cavity,  similarly  cinilitutcd  with  tlic  nthere,  and,  like  tJieiu, 
comitiuuicnting  with  the  (telvis. 

The  unde8Lroye<i  portiuns  <»f  the  kidney  had  a  pale  red  color,  and  con- 
tained in  the  lower  paru  of  the  gland  several  email,  roundish,  grayish, 
and  yellowish  cheesy  nodules.  The  coats  of  the  left  ureter  were  severaj 
lines  thick,  iirm,  and  rigid  ;  tlio  mucous  rnembrauo  tumid,  friable,  yel* 
luwish,  and  the  scat  of  numherless  miliary  tubercles;  iu  many  placet 
the  ureter  was  superficially  erode<l  into  roundi.<ih  ulcera,  with  firm  raised 
edges. 

The  walls  of  the  bladder  were  three  line*  thick ;  iu  cavity  was  c»^- 
tracteil ;  ilJ*  inner  snriace  redilfned,  and  riddled  with  ulcen  having 
tuherrulnus  mar^^ins.  The  iierlttineat  )!urface  of  the  viscui  waa  studded 
with  tubercles.  The  serous  coverings  of  the  generative  organs  were  in 
the  Mime  condition,  but  the  organs  themselvet^,  with  the  exception  of  the 
ovaries,  were  healthy.  The  ovaries  contained  several  gray  tuberculous 
nodules, 

The  limilwr  glsods  cmtniued  cheesy  matter.  (Kussmaul,  "  Wiirzb. 
Med.  Zeitsch.,"  Bd.  iv.  f?.  34.) 

TuK  DtiRATios  of  the  disease  varies  from  a  few  months  to  two 
or  even  three  yfears.  Only  14  out  of  our  35  cases  supplj.- 
moderately  oxnct  information  on  this  poiut.  Kivc  died  uuder 
aix  months;  tire  in  six  to  twelve  montha;  three  in  one  to  two 
jears;  and  one  tturvive<l  three  years. 

T)tR  DiAiJNOsis  of  tuberc-le  in  the  kidney  and  its  appendages 
turns  mainly  on  the  existence  of  sijjn.'*  of  chronic  pyelitis,  joined 
with  cnllatent!  evidence  of  ttiberculosiH,  and  (he  abaence  of  any 
other  assignable  cause  of  pyelitis  ^calculi,  hydatids,  etc).  Ex- 
amination of  the  urine  furnishes  important  information;  not 
only  is  the  urine  abundantly  purulent,  but  it  also  contains 
a  tjuantitv  of  granular  debris,  surnetimes  mixed  with  broken 
inat>«e«  of  tuberc-utouH  matter  fint^olublG  in  acetic  acid),  shredn 
of  connective  tisaue,  and  bcantifnl  meshes  of  elastic  fibres  from 
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laal-ofT  patches  of  disintfjcrated  iiiucotis  tiiumbrune.  During 
recent  yenrs  the  tubercle-l>acillu8  lias  been  discovered  iti  eucn 
nrino  by  Kosonstein,'  niul  idso  by  Uabt-s.*  Its  detection  ailds 
great  support  to  the  dingnosie.*  The  severity  of  tbe  ^eueml 
Bj-mptoma — the  progrcsRive  and  great  cmncintion  and  failure  of 
strength — must  also  be  talccn  iut*)  account.  Wheti  evidence  of 
pulmonary  phthisis,  or  ulceration  of  the  boweU  exist,  they 
&u{>ply  u  vahiuble  indlcHtioii;  but  it  hIiouIi)  not  be  forgotten 
that,  although  tul>crcle8  almost  invariably  exist  in  fhe«e  cases 
iu  the  lungs  or  tnteotiuca,  they  often  run  ii  latent  course,  or  are 
not  in  a  autlicit'ntly  advanced  stage  to  be  clinically  detected. 

From  cancerous  pyelitis  (without  turaor)  the  diagnosis  i« 
generally  established  without  difficulty  by  the  characters  of  the 
urine.  In  cancer,  the  urine  (if  not  normal)  is  bbxidy  rather 
than  purulent ;  in  tubercle,  it  Is  always  iuiuieusely  purulent, 
and  only  slightly,  or  not  at  all,  bloody. 

It  need  scarcely  be  statwl  that  primary  tubercle  of  the  kidney 
IB  not  capabkof  diugnoe>is  until  it  has  sofleue<l  and  uommuuceu 
to  be  <ltscharged. 

Thk  PaouNosis  ih  excessively  grave,  if  not  absolutely  fatal. 
A  hope  of  recovery  can  onlv  he  conceived  to  exist  in  those  cases 
{it  there  be,  indeed, any  sue*!!)  in  which  the  deposits  are  confined 
to  one  kidney,  without  in))ilicaling  the  excielory  appendages. 
One  does  not  see,  h  priori,  why  tubcrctdous  masses  in  the  kidney 
should  not  be  evacuated  by  the  urinary  channels,  in  the  same 
way  that  siiuihir  masses  in  the  lungs  are  sometimes  evacuated 
by  the  bronchial  lubes,  provided  the  tendency  to  the  deposition 
of  tubercle  l»e  arrested.  Kidneys  apparently  un<lerpoing  a  pro- 
cess of  this  sort  have,  in  very  rare  instances,  been  found  in  tlic 
inspection  of  the  bodies  of  persons  who  bear  tiie  marks  of  past 
tuberculofiis.  Dr.  Bennett  describes  a  caae  in  which  it  appeared 
probable  that  such  a  train  of  events  had  taken  place.* 

If  the  disease  involve  both  sides,  or  implicate  the  bladder  and 
urethra,  or  be  complicated  with  pulmonary  or  intestinal  luber- 
cnlosis,  no  hope  of  a  favorable  issue  can  be  entertained. 

Tub  Tksatmknt  should  be  conducted  on  the  principles  which 
guide  tlie  nuinagement  of  tuberculous  disease  -i  generally.  The 
strength  should  be  supported  by  cod-liver  oil,  minei-al  acids, and 
other  tonics,  combined  with  a  rmtritimifl  diet  and  a  moderate 
allowance-  of  -itimulitnts.      Oi 
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'  Ceniniibl.  f  M«d.  Wi»«iwh.,  I88S,  p.  fifi.  '  H.id..  p    146. 

*  To  det«t.'l  lubvrcle-l-acilli,  kIIow  tb«  uHuo  to  tUod  for  a  ehurt  time,  nod  piece 
a  littl«  of  the  jius  beiwoen  two  coxn  g:lRfiSM.  Dry  oach  Gibaa  carcrillv";  guin 
lik«  phlhisioil  (putum,  with  Rnlllne>«'nl("'-Tnsi:ni>u,  dwolorlM  with  3*t  [)«r  cent, 
solution  of  nitric  add.  und  etsln  lli«  fC'^"'>d  cutMiuncv  witli  methyl  bltie.  The 
tub«R]6>liM!illi  then  ap|>enr  red,  while  ibc  I'ther  tnatten  in  iha  fiajd  of  tli«  uicn>* 
•OOP*  are  bliie- 

*  Clin.  t^-ta..2d«)..p.  7»<. 
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i^^tm  i«ii  ■*><*  "^""^  iilleviatiou  of  jiain.  These  means  may  be 
****l~  ^^  bv  tlie  <w«wiorifll  uro  of  tlic  warm  bath.  To 
"y^iT^pIlLaw  aeeretioii  of  pua,  the  niuriated  tincture  of  iron 
*^h*  «T*n  in  do«es  nf  16  to  20  liropa  rlirice  a  day  (5«  Treat- 
^JtoiVLw"cPremU.p.470). 

t._SBCOSDAKr  TUBRRCLK  OP  THE   KIDNEY. 

^ccooitarr  tubercle  is  deposited  in  tlie  kidueya  in  the  form  uf 

"tiute  vellowisK  nmliiles  and  granulations,  varvinp  in  size  frotn 

"oin**  he**^  *•*  ■*  P*"'     '^''^  little  masses  arc  BCJittered  over  the 

JJu^w  aod  through  the  interior  of  the  gl»nd,  cbiefty  in  the 

!«^aJ  iwrt.    I"  places  they  run  together  into  groups  or  patches 

ffjim?  AS  II  sixpence  or  a  shiUing.     The  iutermedmte  parts  of 

.     kuJni'V  nre  either  aUogefhernealthy,  or  only  show  nigtis  of 

-viire^rion  iiiim*"''i"'*'ly  around  the  deposits.  When  the  pyriinu<ls 

'^Mnfleticd,  the  little  granulations  eometimes  evince  a  disposition 

uMiiiue  a  linear  arrangement  parallel  with  the  straight  dueie. 

Such  deposits  arc  not  uncommon  in  acute  general  tubercn1o«is ; 

niDfh  '**^^  frequent  in  persons  who  have  die^l-from  pulmonary  or 

jotwdiia!  tubercle.     The  deposits  are  generally  confined  to  the 

*nb?tflnce  of  the  kidney,  without  participation  of  the  pelvis  and 

ureter. 

Secondary  tubercle  is  greatly  more  coTnnion  in  the  kidneys 
ibao  primary.  Out  of  91  cases  of  roiiai  tubercle  tabulated  by 
pr.  Chambers,  76  were  secondary,  and  15  primary.  Boih  k'u\- 
oeVB  are  nearly  always  implicated  in  ilm  former. 

is  a  ruly,  no  Hymplonis  reterrible  to  the  kidneys  are  observed 
duriufi  life.  The  urine  preseiitH  merely  febrile  characters,  anil 
contam»  neither  pus  nor  blood.  If,  however,  the  deposit  take 
place  witli  excofiaive  rapidity,  pains  in  the  back  and  other  indi- 
uHtioiis  of  renal  disturbance  may  occur.  In  the  following  case, 
C'oliii,  deposition  of  tubercle  in  the  kidneys,  occurring  in 
course  of  chronic  phthisis,  waj«  thus  diagnosticated  during 

A  soldier,  aged  twenty,  sntfering  under  chronic  phthisis,  was 
suddenly  seized  with  violent  lumbar  pains  accompanied  with 
an  intense  rigor.  Next  day,  these  pains  were  so  violent  as  to 
cause  the  patient  to  cry  out;  the  lundmr  muscles  wore  in  a 
atate  of  strong  contraction,  and  exquieilcly  tender.  There  waa 
high  fever,  with  acorre»]>ondingt.tate  of  the  nrine,  Three  dajra 
later,  acute  meningitis  set  in,  which  destroyed  the  patient  in  four 
days.  The  autopsy  revealed  exudation  of  lymph  (hut  no  tubercle) 
on  the  meninges:  old  pulmonary  mischief,  with  recent  deposit 
of  miliary  granulations  in  the  lungs:  the  spleen  was  studded 
with  Himilar  granulations.  The  kidneys  were  markedly  enlarged, 
the  capsule  easily  detached;   about  thirty  yellow  nodules,  as 
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large  as  pins'  heads,  were  scattered  on  their  surface.  On  the 
convex  border  of  each  kidney  there  existed,  in  perfect  sym- 
metry, two  whitish  patches  about  the  size  of  a  two-franc  piece, 
composed  of  an  aggregation  of  a  large  number  of  granulations 
identical  with  the  preceding.  Sections  of  the  organs  revealed 
an  immense  number  of  similar  granulations  scattered  in  the 
cortical  substance,  and  to  a  less  degree  in  the  pyramidal  portion. 
It  was  calculated  that  each  kidney  contained  from  800  to  400  of 
these  granulations.     ("Gaz.  Hebd.,"  x.  p.  39.) 


CHAPTER  XIII. 


ENTOZOA  IN  THE  KIDNEYS. 

Thk  parasitic  worms  whicli  iufest  tbe  kidneys  aru;  K'hinocoe- 
tni8  homines  or  hydatid^  Bilhurzia  hmnutufjui,  Filaria  sangiams 
hominis,  Penlasiama  denticidatmn,  and  Sfrongyhs  gi(i<ts.  The  first 
iianied  is  by  far  the  most  common  in  those  latitudes;  tho  second 
is  the  most  common  in  Egypt,  Cnpo  of  Good  Hope,  and  certain 
other  hot  countriea;  the  fast  two  are  of  extreme  rarity.  Some- 
times iiiteutinal  worms  wnnder  into  tlie  kiilneys  and  urinary 
passages  {erratic  worms);  and  in  sonie  notable  instflnces,  objects 
whifh  were  not  parasitcH  at  all,  or  which  were  parasites  wholly 
foroipi  to  the  human  body,  have  been  described  and  tie;ured  as 
genuine  parasites  of  the  urinary  organs  {spariotta  worms). 

1-UYDATIlW  IN  THK  KIDNKY. 

Hydatids  in  the  kidneys  are  comparatively  rare;   they  are 
much  leas  common  than  hydatids  in  the  lirer  and  even  in  the 
Inn^;  they  arc  more  frequctit  than  hydatids  in 
Fio.  «n  the  other  organs  and  liswues  of  the  body.' 

Natural  History. — A  hydatid  tumor  consists 
of  an  adventitious  o(/Y«t  mpsule,  composed  of 
hbrouH  tissue,  which  is  orgunicallv  ci>uuectod 
with  the  texture  of  tho  or^tn  in  which  it  is  situ- 
tt  ■>     ^1        atcd.     Within  thie,  and  unconnected  with  it  ex* 
^    •    a       ^^^'^  ^'y  'Contact,  lies  the  hydatid  cyst  itself.     This 
*       ''*       latter  varies  in  size  from  a  walnut  to  an  adult's 
head.    The  cysl^walt  varies  in  thickneae  accord- 
w»ii  ..r  «  liirtuud    ing  to  the  siae  of  the  cyst,  from  about  a  line  to 
rjrt.  riiairiac  ih*  h-    ^  tcoth  of  a  lliie  or  less,  and  is  composed  of  an 
tut'm>KiiinLL  |!ifiw     opaleseenltreniuloussiibHtance  rtseinblingboiled 
ntnin*.]  white  of  eg^.   When  examined  more  closely  it  is 

found  to  have  a  laminated  structure  (Fig.  69).  and 
to  be  composed  of  an  immense  number  of  ^in  lamellae  or  layers, 
which,  under  the  microscope,  exhibit  a  perfectly  homogeoeoui 

*  Dkvalne  give*  the  following  rouf^h  approxiniKUoiu  of  ih«  ralatiira  fr«qu«nejr 
of  h,vd«lida  in  tti«  diir«rvnt  i>rf;8ni  iind  tiHUOs: 

IfiTtr 166   OMeottSBjriuni               ...       17 

Lungt 40    Pariote*  ue  the  bodjr       .        .        .       1^ 

Kidneja        .....       30    Haul ID 

P»Wli  ......  -iSi  Orbit     .                                       .9 

Brain 20 
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alructure.  Within  the  cavity  of  the  cy%t  &  number  of  secondary 
or  dnughter  cyats  float  freely  iu  a  watery  saline  fluid,  which  is 
devoid  of  albumen.'  The  daughter  cysts  vary  in  size  from  an 
orange  to  a  pea  or  pin's  head :  they  may  be  even  much  smaller 
than  this,  and  require  a  microscope  for  their  detection.  A 
mother  cyst  niay,  however,  be  barren  :  that  ie,  contain  only  fluid 
cuuteuts;  but  this  is  rare.  More  commonly  twenty,  thirty,  a 
huudretl,  or  even  many  Ihotisand  secondary  cysts  float  within  it. 
The  structure  and  attri'butes  of  the  secondary  cysts  are  ideiiticaJt 
in  every  respect,  with  those  of  the  parent;  and  their  walls  display 
the  same  characteristic  lamination. 

Sometimes  this  constitutes  the  entire  anatomy  of  a  hydatid 
cyst;  hut  as  a  general  rule  additional  structures  are  found, 
which  indicate  a  more  advanced  phase  of  development :  thcao 
are:  a  g<rnim<d  tnemfinwe  lining  the  interior  of  the  cypt,  and 
certain  minute  animalcules  growing  therefrom  which  arc  termed 
echmorocd  {sccUcta  or  tania'hfniis). 
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ISiamf^jfilf/^fttti  X  A  ffnuii  nt  •rbloixiiocl,  Mill  adlwrlaf  lii  lb*  pttuaaal  >naint>niii>  liy  IhHl 
)nU»t<i%til«lil(i  10  aniw  B  S»  MbtKWvww  auwuUM  llC  Uombi  Ih*  hMd  la  lnTWlD*l«0  (n  Ih* 
raiuU  mvls:  ■  ^wllrlo  I*  ■Itarliail  Iv  IL  C  Tli»  ■i»»oiiiBpMWi4 ;  Uiu  b«ul  iT4nrtwl,  Ilia  •nrkir* 
aod  Did  h^ia  an  *h>u  la  Ui>  loiMlar  D.  Udilwnioau  BMi^inaU  "iOl  iUbm  ,  thi  hMi)  to  pnj«fiwh4 
frMnilwaiuUBliMa)*.    K.  CTatnufboobMaiaHMIMUnkM     (Aft«r  DkwIm) 


The  penuinal  membrnne  is  a  thin,  transparent,  homogeneous, 
(aulammatcd)  tough,  membrane,  which  forms  an  interior  sac 
closely  applied  to  the  inside  of  the  hydatid  vesicle.  When 
detached  and  emptied  it  shows  a  tendency  to  contract  and  curl 
on  itaelf  in  a  peculiar  manner. 

The  eeldnococd  (Fig.  70)  arc  miTiute  ovoid  animated  beings, 
just  visible  to  the  naked  eye.    When  magnilied  they  are  found 

'  TbiB  it  on\  strictly  ei>rrect.     I  hss-e  twic«  detected  h  not  inDonaiderabls  trsMi 
of  Albumen  in  lh«  lluii)  of  lij-dfttid  cysu  uf  ibe  liver. 
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to  congiHt  nf  a  head  rcscniblin;;  tiiat  of  a  tapeworm,  provided 
with  four  suckers  and  a  double  crown  of  hooka  (K).  When  the 
bead  is  stretched  out  (D)  it  in  sweo  to  be  uoiinc^-tud  by  a  itbort 
thick  neck  to  a  "  candul  vesicle,"  which  isBoniowhatlar^r  than 
Uie  head.  The  head  iti  generally  retracted  within  this  caudal 
veek-le;  and  then  thu  little  hudy  iiHHUiiieH  a  Hphoividal  figure 
with  the  crown  of  hooks  in  its  interior  (B  C). 
The  cehiuococci  are  developed  on,  or  rather  in,  the  germinal 
rnembrnnu.  They  jjrow  in  groups  of  bJx  to  ten 
individuals,  and  are  at  tirst  encapsuled  in  the 
oubstance  of  the  germinal  mcnibrane.  As  they 
increase  in  size  they  burst  through  thetrcnpftule, 
and  are  then  found  attached,  each  by  a  tihort 
stalk  or  pedicle,  to  tint  germinal  membranu 
(A).  By-and-by  tlicy  break  loose  from  this 
atltiL-hinent  and  float  at  large  in  tlie  hydatid 
vesicle,  KonietinieB  with  a  ponton  of  their  stalks 
still  adherent. 

Both  thu  echinocoeci  and  the  germinal  mem- 
brane are  liable  to  perish  (from  iufliininialion 
or  some  other  cause),  niid  then  only  scattered 
books  or  shreds  of  membrane  are  found  ftoatio^ 
in  the  turbid  contents  of  the  hydatid  vesicle. 

A  luarvelloQs  light  has  been  thrown  in  recent 
years  on  the  zoological  position  of  these  worms, 
chiefly  by  the  retsearL-hes  of  Siebold  and  \'an 
Beiieden.  It  hat*  been  ascertained  that  the 
hydatid  worm  foun<t  in  man'  constitutes  tb« 
mcysted  phttse  in  the  development  of  a  very 
minute  tapeworm  which  infests  the  dog. 

The  tapeworm  in  question  (Fig.  71)  is  the 
TfSitut  ectiinoroecua  of  Siebold  ( Tcenia  )uma  of 
Van  Heneden).  The  entire  adult  animal  is  so 
small  that  it  scarcely  exceeds  the  size  of  a 
miltet-secd.  It  consittta  of  but  three  segments, 
of  which  only  the  Inst  is  fruitful.  Wlien  this 
segment  arrives  at  maturity  it  is  cast  off  and  a 
new  one  developed  in  ita  place.  Myrituls  of 
these  worms  are  sometimes  found  in  the  iuto^- 
tines  of  tlic  dog,  and  their  eggs  are  discharged  in  countlosa 
numbers  with  the  excrements.  The  eggs  so  discharged  are 
si^aitered  far  and  wide;  and  some  of  them  find  their  way  with 
the  food  into  the  stomachs  of  men  and  other  creatures  suitable 
for  their  further  development.  Arrived  there,  the  embri,*o  it 
liberated;   and,  after  penetrating  the  mucous  memhratie,  it 
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burrows  its  wav,  or  is  cnrried  by  the  blood  current,  to  Bome 
distant  organ,  where  it  is  arretted.  HAvint;  tiius  lodged  itself, 
it  present!^-  reappears  as  a  hydatid  vesicle,  in  which,  finally,  are 
devyloped  tbu  ediiDOcocei  as  before  explained.  Dogs  ii»  their 
turn  l>ecome  infested  with  the  corresponding  tseiiia  bv  feeding 
on  the  oHuI  of  slaughtered  sheej).  Pigs,  etc.,  which  had  Itoen 
infested  with  hydatids.  The  oehinooocci  therein  contained 
develop  in  iheir  intestines  into  the  t^ttia  ©chinococcus:  aad 
80  tlm  circle  of  transforniation  and  development  recoranieneea.' 

In  the  records  of  medicine  may  be  found  some  seventy  or 
eighty  instances  in  which  hydatids  existed  tn  the  kidney  or 
were  passed  by  the  urethra.  In  a  number  of  those,  the  fact  ia 
simply  mentioned:  but  in  .sixty-three  cases  some  fuller  details 
are  communicated,  and  from  an  analysis  of  these  the  following 
account  is  drawn  np. 

It  is  necessary-  to  remark  that  when  hydatids  are  discharged 
by  the  urethra,  it  may  be  assumed  aA  almost  certain  that  they 
are  derived  from  a  cyst  situated  in  the  kidney.  Tn  the  great 
majority  of  the  cases,  proof  of  this  was  obtaineu  either  from  the 
examination  of  the  b(Mly  after  death,  or  from  the  plain  indica- 
tion of  the  symptoms  during  life.  In  some  cases,  however,  this 
vrtm  not  so;  and  it  remained  opened  to  conjecture  whctlier  the 
parent  cj-st  was  not  situated  in  the  vicinity  of  the  ureter  or 
bladdtjr,  and  opened  directly  into  those  channels.  Such  an 
occurrence  seems,  however,  extremely  rare,  and  I  have  only 
been  able  to  find  one  instance  in  which  actual  proof  of  this  was 
obtained.' 

Morbid  Asatomt. — The  left  kidney  is  more  fre<iuently  the 
seat  of  hydatids  than  the  right :  out  of  42  cases,  the  left  kidney 
was  aftecled  22  Limes  and  the  right  18  times,  and  both  organs 

'  For  fVirtber  information  »nd  deuila  of  expetinMnU  ttf — (Jervals  and  Van 
Ben«d«n,  t.  ii-  [»■  '^70  n  f«i  ;  DAVRine,  l-x-,  cit.,  Synr>|»i»,  7  a>id  ti4 ;  and  Sfel)oI<I'i 
memoir  an  t«pt!  nnd  cyalic  worms,  bound  wiLb  the  aecond  vi^l.  of  Kuolieniuoiitar's 
MkiiUhI  of  Pitrajtit«*      Svd.  S.it-.v  IVunilmtiun. 

*  In  Ok  Med.  Tini««  and  IHr.  for  18^,  1.  p.  101.  «  cbm  b  r«f«rTed  lo.  on  tbe 
authority  of  Mr.  UirktsU,  in  which  nydalidt  were  witlidran-n  by  oaihotcr  from  tbo 
bladder.  After  dcalh  a  Ihi^b  hydatid  luinor  wa*  found  li*twei?n  ibe  tiladde.'  nod 
rwlum,  [iretfltnt;  upm  lb«  rt^-k  -if  (lie  fonner.  Kaver  (Ik'  '.it ,  ill.  5W.  foot-oyts) 
reUtd  an  itDtanoe  in  which  a  hydatid  tumar  in  the  left  iliao  foAin  opcnrd  Intotht 
t«ctuin,  with  espulaion  of  liydalid  vuiclat  wtih  tti«  atixilt  ami  d<icltar|^  "f  put 
and  gas  by  tbo  urethra.  Uv  oit««  another  [(i.  &M,  nul^}.  in  **hicb  hydatid*  wen 
|ui^a^  bvElool,  and  afLcrwards  a  large  hydatid  Mca|<«d  by  the  urvthn ;  but  there 
U  H"  irift^rmatioD  aa  to  lh«  laat  of  th«  cytt,  the  |ialiei)tA  huviun  rvcuvi^red.  Tb«TV 
[i  aiiotUer  cafo,  reooKl«d  by  Mr.  ITynney  in  an  apu«ndix  to  tli«  sevoiid  vol.  of  the 
Memoire  of  the  Medical  :*ociely  of  London,  In  whvch  hydatidi  wen  pat«»d  with 
th«  urine  fn>in  a  cytt  whiih  in  all  pn>bal>i1itv  «(iat«'l  between  the  bladd«r  and 
rcrtiim.  Immediately  beforo  thd  diwhar^  of"  the  T«icte]i  the  patient  fall  lomo- 
ib'iag  give  way  iu  tlii!  nri^hborhoud  t>f  Ihf  bladder.  The  [Utticiit  died  ia  a  <•« 
weeiit ;  but  the  exact  (eat  cf  ihv  cyit  wnt  not  veriHed  by  {(•'■t-ni»rb^tri  Inspection. 
Cuca  of  this  oloia  oan  be  diatin^uisbed  frofn  reul  hydfttid*  by  manual  CKamlna- 
tian  Ihrtiugli  the  rectum  or  rajfina. 

no 
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together  ouly  twicu.  The  le&e  liubihty  of  the  right  kidoey 
depends  probably,  as  Beraud  suggests,  on  the  larger  balk  of 
the  liver  iuterceptiog  a  greater  proportion  of  (he  embryos 
which  travel  from  the  intestine  rightwards,  than  the  uniullcr 
hulk  of  the  Bpleen  does  of  those  which  travel  leftwards.  In  rare 
iii»tfincijM,  hydatidri  have  been  found  in  the  liver  aud  other 
organs  aa  well  as  in  the  kidney. 

As  u  rul«,  the  cyst  is  lodgeif  in  the  stihstanee  of  the  kidney; 
sometimes,  however,  between  tlie  capsule  and  the  gland.  As 
the  cyst  grows  it  encroaches  more  and  more  on  the  rfiml  tissue, 
and  eventually  iimy  entail  total  dcstruetion  of  tht-  organ.  It 
forms  a  roundish,  elastic,  fluctuating  tumor,  projecting  ^oni  the 
surface  of  the  kidney,  and  varying  in  size  from  ao  egg  to  aa 
adult's  head. 

The  cyst  has  a  natural  tendency  to  make  itfi  way  toward  th* 
pelvis  of  the  kidtiev,  and  diseharKe  its  contents  by  the  ureter. 
When  it  is  sitimted  in  the  pyramiilnl  portion,  this  event  takes 
place  early,  before  the  cyst  has  attained  any  great  dimensions : 
but,  when  situated  in  tlic  cortical  part,  or  beneath  the  capeule, 
tlie  cyst  may  exist  for  years,  and  grow  to  a  largo  size,  before  it 
bursts  into  the  iufundibuln.  It  may  even  not  burst  at  all; 
and,  Eitill  more  rarely,  it  may  penetrate  upward  into  the  chest 
and  be  evacuated  through  the  bronchi,  or  open  into  the  intes* 
tinea  and  he  discharged  by  stool.  Sometimes,  after  opening  in 
one  direction,  it  ettects  a  second  opening  in  another  direction, 
lu  no  instance  on  record  has  the  cyat  burst  into  the  peritonoum. 
The  following  tabic  L'xhibita  the  relative  frequency  of  theso 
various  modes  of  opening  in  our  63ca«ed: 

The  c;il  opened  Into  the  :■ 

P«)v]i  or  kidney               .                 .  in  4T  om« 

P«l»i«or  kidnev  nnd  Inngs     .  1     " 

PHrlsof  kii]i>«5nn(l  inl^tlRM  S     " 

Pelvis  of  ktdiipy  snd  stcnwcli           •  I      " 

Lung;i  aluiic tn  I  MVt 

Did  nut  op«ti  Kt  hII  .                   .         .  B    '■ 

Opened  ■rtlflctally   ....  S  " 


Hjdktidx  dUchkri^  by 
th«  urethrH. 


Xo  bjdalidi  diiofairged 
by  ihc  iircthrft. 


Hydatid  cysts  of  the  kidney,  like  hydatid  cysts  elsewhere,  are 
liable  to  certain  accidents.    They  may  contract  adhesions  to 

surrounding  parts;  occasion  inflammation  |tnd  abscess  in  their 
vicinity,  and  the  cyst  may  borst  into  such  an  abscess.     The  cyal 

■  No  ButbADtk-iiMd  ciuan  *xlit  at  n  hvditlld  c^t  of  th«  kidney  opening  In  tlio 
loins.  Bayer  (iii.  &78)  mendon*  lwrv«aiiuiii)n*<>f  hvdiilid  cyaO  in  the  tnint,  whW-ji 
HippurnU-d  nnd  burst  axlernallj  in  the  luiiiMr  rvgiun.  Ue  ucmi  to  infer  itiKt  the 
cjrtU  in  tl)«*e  cum  were  r^nnecltxl  with  lliti  kidney  :  both  ended  in  racovery.  It 
i*  more  probkble.  however,  Lbat  thv  t-y»u  were  lodged  >iipeHkiHlly  iu  tbv  mtucuW 
ti«u«  ui  the  lumber  r(^;;ion.  In  n  U'tor  cM«  of  ifiit  kind  which  vnded  fatilly,  U 
WU  Mce'luin*^  (iMt-niurlem  that  the  cyat  Uy  niirparBcial  tn  the  kidooj  uul  un> 
OODDDcled  Willi  11. 
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itself  mav  snppurate;  or  it  may  perish,  and  its  germinal  meni- 
braue  anu  ochinococei  be  destroved;  the  dutd  it  contains  may 
then  be  absorbed,  and  the  Avbole  crumple  up  into  a  hard  dfr- 
preeaed  nodule,  which  henceforth  licA  riormant  ami  obsolete. 
This  obsolescence  may  ensue  without  bursting  of  the  ^c,  or  it 
may  follow  complete  evacuation  of  its  contctite.  The  contrac- 
tion and  obftoleacencD  of  a  hydatid  cyst  are  accompanied  by 
deposition  of  a  whitish  cretaceous  and  sebaceous  material  be- 
tween it  and  the  adventitious  capsule,  and  within  its  own  cavity. 
This  deposit  was  formerly  erroneouBly  supposed  to  be  of  a 
tuberculous  nature.  L'ndcr  the  microscope  it  is  found  to 
consist  of  amorphous  phosphate  of  lime,  crystals  of  triple  phos- 

Shate,  cholestorine    plates,  and    fatty  ^i^titdes.      Amid    this 
ebris,  ecliinococci  hooks  and  hIipc^Jb  of  laminated  membrane 
may  be  found. 

Hydatid  cysts  are  uleto  liable  to  exturual  violence,  especially 
when  they  form  a  palpable  tumor  in  the  flank.  A  blow  or 
fall  has  in  more  than  one  instance  been  the  apparent  cause  of 
the  bursting  of  the  sac  into  the  pelvis  of  the  kidney ;  and  the 
patient  has  dated  his  sj-mptoms  from  the  occurrence  of  some 
such  accident. 

The  opening-  of  the  cyat  into  the  pelvis  of  the  kidney  is  soon 
followed  by  the  passage  of  secondary  or  dauf;hter  vesicles  along 
the  ureter  into  the  hiaidder,  from  which  they  are  ex(»eUed  sooner 
or  later  with  the  urine. 

The  first  of  the  two  following  casoe  illustrates  the  ordinary 
mode  of  evacuation  by  the  ureter;  the  second  by  the  ureter 
and  lungs : 

Cask  I.  H^atid  vaUla  voided  bv  the  ttrethra,  at  interm/s.j'or  tvrnity 
yearn,  with  tympttmx*  reMtmhting  nephrUie  calte,  fT}/dntid  ey«t  found  in  the 
left,  kidney  I.Chopart,  Inc.  cit,  p.  7fl). — A  young  larly  of  25  wm  wiiced 
with  A  violent  patn  in  thc^  Icf^  liimhar  rt^gion,  with  alt  the  HymplAma  of 
nephritic  colic.  There  wni*  difficulty  of  iincturitiuii,  tension,  and  ten- 
dsrotis  of  the  abdomen.  The  blailder  was  full  uf  urine,  but  some 
obstruction  prevented  \{»  tlow,  ttiougli  tlitre  wa«  constaut  d«eir«  to  pass 
iL  In  the  course  of  th«  uighi  the  ernjiLyiug  uf  the  bladdtr  was  eBectad, 
with  discharge  of  it  large  Dumber  of  liydatids.  When  the  discharged 
vesicles  were  exaniinet)  on  the  followiog;  ntoruiag,  the  majority  were 
found  ruptured,  and  cuusi^ted  of  loow  luumbraue)  only;  some  were 
eutirv,  aud  couluiuv<.l  a  turbid  tluid.  The  patient  was  relieved  by  the 
evHcualioo;  but  the  pain  rvturucd  uguin  iu  lees  wverilv  two  days  after. 
This  paiu  cummeuced  in  the  kiduey,  luiii  when  it  diminished  in  that 
organ  it  inoreaiwd  at  difTeront  points  iu  the  course  of  the  ureter,  aud 
became  more  acute  at  the  entrance  of  this  canal  into  the  bladder. 
When  the  hydatids  hatl  reached  the  hlailder  the  pain  hi  ail  these  parts 
wan  replaced  by  a  eort  of  lassitude. 

The  patient  stated  that  she  had  been  subject  to  similar  attacks  for 
twenty  years;  and  that  they  always  terminated  io  a  discharge  of  litUe 


HYDATIVS    IN    THE    KIDNEY. 


bladders  full  of  water.  Sooie  of  tbew  ««r«  u  big  ua  pigvoa'a  egg: 
others  were  tuucit  tmaller;  tbe  latter  atwa%'e  csnw  a«ay  first.  The 
attacks  recurred  at  irr^^Iar  iotervaU  ;  shv  wu  sumelimes  six  mooUis, 
a  jear,  two,  or  oven  tniee  years  without  an  attack.  la  some  of  the 
attacks  the  efl<irts  at  mtcluriliau  wnulil  be  loo|c  unavatlin^r,  until  at 
lenj^,  hj  increased  «Oi>rt  and  pn^sun-  on  the  belly,  the  hvdaiidf  would 
flhiHil  out  with  a  aurt  of  noise,  and  then  the  urine  fulbiwed  lo  full  strewn. 
Kiiur  rears  Inter,  thu  patient  died;  it  is  not  stated  rrnm  what  cauw. 
Tiie  lefl  kidnev  nup  fnund  converted  inlu  a  tfait'k  nnd  firm  hrdntid  sac. 
6lled  with  ^eeiclefl.  The  pelvis  and  ureter  were  greatly  dilaled.  The 
right  kidney  wa&  healthy. 

Caj9E  2.  lltjiintiii  riflri  of  Mi*  ri^ht  ki'dtify.  vhirh  oprntd  firtt  ittla  the 
ttrtter  ami  tubAe^ueatly  inta  the  rii/Hl  fung.  tT^lntid  cttidtt  di»rhttrged 
wih  the  urtn«  and  hy  foughiny  (B<^raud,  loc.  cit.,  p.  63). — M»daiiie  B., 
ftH.  64,  bad  experienued,  for  seveml  imiQtbs,  jiaiiis  in  the  rij^lit  lumbar 
ref>ii>n  and  occaeional  difficulty  uf  micturiliau  ;  otherwise  the  hvalth  waa 
gwd. 

On  Auffust  30,  IH^I.ahe  was  suddenly  mxed  with  such  violent  pain 
Ju  the  right  kidney  that  she  was  obliged  to  be  carried  hume.  M.  Fiaux, 
who  was  culleil  to  the  case,  found  extreme  dietenttou  ot  the  bla^lder  :  a 
catheter  wat  inlroduced,  and  the  uriue  nithdrawu  prei>entvd  nothing 
unusual.  Th«  pattvut  passed  a  g<Jod  uighL,  nnd  was  quite  reBtore«l  in  a 
oou)ilu  of  days. 

Ou  September  I'Hh.  she  went  to  St.  Dsnis,  where  she  was  seized  wjih 
the  same  symptoma  aa  before.  She  sucreeded,  afler  great  eSbrts,  in 
expelling  by  the  urethra  a  little  niemhrannus  vesicle  aa  big  as  a  pigeon's 
«^,  and  immediately  aflerwarda  she  passed  abundance  of  water,  and 
was  relieved. 

On  the  26th,  the  pains  returned ;  they  commenced  \a  the  right  lumbar 
region,  and  rndiatcd  towards  the  pelvis  and  the  right  thigh.  She  tried 
to  pass  water  several  times  durin?  the  night,  uithout  euccees.  The 
bladder  reached  almost  to  the  umuilicus.  A  large  uuanllty  of  cle«r 
nrioe  was  wtthrtrawn  by  oalhcter  with  immediate  rcliei. 

From  the  8th  to  the  23d  of  Ociobcr,  retention  of  urine  recurred  on 
tliree  occasions,  and  the  urine  withdrawn  did  not  present  any  peca> 
Itarities. 

On  Kovembcr  2d,  the  pain  in  the  kidney  returned  with  great  severity : 
it  m»unle<l  to  the  liver  and  dencended  along  the  ureler  to  the  thigh  ; 
there  was  thirst,  hot  skin,  with  tenderness  and  metetiriera  of  the  alnlo- 
men.  The  patient  had  passed  water  tteveral  times  during  the  uight.  but 
ia  very  imall  qnantitie«.  The  urine  woa  turbid,  with  a  glairy  dep<«it  at 
the  bottom  of  the  vessel.  Frum  this  date  to  the  ',^2d,  the  paio  dimin* 
tsbod ;  the  uriue  continued  turbid,  and  cuutainetl  pus. 

On  the  24Lh,  the  piitteut  hadavioleut  rigor, aud  Ihereual  paiu  became 
more  wvere  thau  ever.  Vumiliog  occurred  several  tiroes  during  the 
tiight,  aud  three  or  four  liquid  stools  were  paasecl.  8he  also  voided  urine 
several  ti»K«.  M.  Fiaux  now  olieerved.  for  the  first  time,  in  the  urine, 
shredfl  of  membrane  having  the  characters  of  bydalidn.  Ou  examining 
the  right  Hank,  an  oiiloiig  tumor  \\m  found  below  the  liver,  a{>f»arently 
united  to  it,  extending  to  the  iliac  foeea  and  having  a  brea<lth  uf  aboui, 
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4)  iDches.  The  tumor  was  hard,  ami  tender  oo  pressure:  no  loop  nf 
iotestine  [laswd  in  fronl  of  it ;  the  lumhar  region  benind  presetited  a  tol- 
erably prominent  liiilging.  It  was  no  longer  doubtful  that  thia  wa»  a 
hvdaiid  tumor  of  ihe  right  kidnev  iu  a  state  of  inflammation. 

Fixtni  this  time  hj'daitd  frugiui'iits  cjiitiim**!  t»  b*^  iliM-tnirget!  with 
thv  uriue  fruin  lime  to  time,  atiit  the  lumbar  fiilniiM  becAinv  uiure  pro- 
nounced. 

On  the  32il  of  December,  under  the  atlvice  of  Geodrio,  steps  were 
taken  to  opea  the  tumor,  and  sererat  caustic  imues  were  established  on 
the  front  of  it. 

But  ou  the  2d  of  January  violent  pain  set  in  at  the  base  of  the  right 
luug,  with  cough,  mucous  exfiectorntion,  and  terer.  Frequent  ahivcring 
occurred  the  next  day.  and  the  pain  and  fever  oontioued. 

January  7. — The  uppressioD  was  increaserl.  Violent  fita  of  coughing 
occurred,  with  abundant  purulent  expect^^'ration,  of  a  fetid  urinous  odor ; 
and  this  was  mingled  with  membranes  similar  to  those  discharged  with 
the  uriue.  She  continued  to  cough  up  hydati'l  shreds  and  urinous  pus 
and  to  become  gradually  weaker  until  January  lJ2d,whcn  itbc  died  in  a 
(it  of  sufTocntioD,  atler  having  discharged  seven  or  eight  hydatids. 

Autopgy. — The  email  iuteeiine  wo*  thrust  to  the  left;  the  ascending 
oolou  bordered  the  tumor,  untl  was  intimately  connected  therewith  in  ita 
lower  mo-thirds.  Tlie  right  lung  wae  indurated  at  ita  ba*e,  and  nniu-d 
to  the  diaphragm.  Bcliiud  the  cyet  was  a  imrulent  culleoLiou,  as  large 
Rd  an  orange,  which  »imuiuriirati-d  with  the  cavity  of  the  cysL  Tnt! 
liver,  left  lung,  and  sUmiiich  were  healthy. 

The  tumor  wiLt  found  adherent  to  t-he  lower  surface  of  the  Hver.  It 
was  constituted  hv  the  right  kidney,  which  was  converted  into  a  sac  as 
large  as  a  child's  Vead.  Few  remains  of  the  renal  limue  were  found. 
Ou  cutting  open  the  sac,  it  was  found  to  communicate  by  two  distinct 
openings  with  the  dilated  pelvis  of  the  kidney  and  (he  abe<.-««a.  The 
latter  agaiu,  which  occupici^l  the  vault  of  the  diaphragm  behind  the 
liver,  communicated  by  a  perforation  through  tht»  diaphragm  with  a 
ragged  cavitv  in  the  bas«  v(  the  right  lung.  All  these  cavities,  with 
the  pelvis  of  the  kidney,  the  bladder,  and  the  bronchi,  contained  a 
purulent  Buid  and  uumentus  hydatid  resiclet. 

In  rare  caj^ea,  tLe  secntirlai-}-  oyste  contain  a  tertiary  series 
(j^rand daughter  cyeta).  Baillie  raentiona  such  ikii  instance  in  the 
boOy  of  a  soldier,  whose  kidney  was  found  to  contain  a  large 
hydatid  cyst.  Sonic  of  the  secondary  cyala  in  this  instance 
nieix'ly  conlainod  fluid;  otbuiti  cuutuinod  small  vcsiclei^  floating 
in  their  interior,' 

Occjw  ion  ally,  crystals  of  tiric  acid  have  been  found  adhering 
to  the  oxpollvd  hydatids:  and  in  Mr.  Barker's  caa«,  to  Iw  pres- 
ently related.  Mr.  Qiieckell  found  in  the  interior  of  some  of 
the  cysts  crystaU  of  triple  phosphate,  uric  acid,  and  oxalate  of 
lime.  In  fuur  cases  cniculi  were  found  with  the  hydatids  in  the 
kidney  or  bladder;  or  were  passed  by  the  urethra. 

1  Uaillie,  Morbia  Anal.,  Sih  <^.,  p.  '.".14. 
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The  BTMFtoMs  differ  essentiallr  according  88  the  cyst  has 
forced  a  passage  for  its  contente  into  the  pelvis  of  the  kidney, 
or  elsewhere,  or  still  maintaiDS  its  integritr.  In  the  latter  case 
the  cyst  remains  wholly  latent  until  it  attains  sufficient  bnik  to 
form  a  fialpable  tomor  in  the  flank.  As  the  tumor  grows,  it 
displaces  the  viscera  in  its  neighborhood,  generally  without 
further  mischief;  but  sometimes  inflammatory  adhesions  or 
suppuration  take  place  iu  it^  vicinitv  and  occasion  intercurrent 
attacks  of  pain  and  feverisbness.  tn  eighteen  out  of  our  sixty- 
three  cases,  tuDior  in  the  side  was  discernible  during  life.  It 
varied  in  size  from  an  orange  to  an  adult's  bead,  and  presented 
a  rounded  form  and  an  elastic  feel.  In  some  instances  fluctua- 
tion was  distinctly  perceived  in  it :  in  others  obscurely ;  in  others 
not  at  all.  The  [leculiar  thrill  characteristic  of  hydatid  tamors 
(hydatid  fremitus)  was  observed  only  in  a  few  instances.  In 
order  to  evoke  this  sign,  the  fingers  of  the  left  hand  should  be 
laid  upon  the  tumor,  and  tapped  sharply  with  the  fingers  of  the 
right.  A  thrill  is  then  communicated  to  the  overlaid  fingers, 
which  has  been  compared  to  the  vibrations  of  a  repeater  watch 
held  in  the  hand.  A  similar  sensation  is  communicated  to  the 
ear  when  the  stethoscope  is  applied  and  the  tumor  tapped  with 
the  fingers.'  Sometimes  the  fremitus  is  absent  under  conditions 
which  appear  favorable  to  its  production.  In  a  case  reported 
by  Livois  (cited  by  Beraud)  even  Raver  was  unable  to  detect 
anything  beyond  ordinary  fluctuation,  and  diagnosed  a  hydro- 
nephrosis. After  death  the  kidney  was  found  converted  into 
an  enormous  hydatid  sac  containing  multitudes  of  secondary 
vesicles,  varying  from  the  size  of  a  grain  of  millet  to  a  hen's  egg. 

The  topograpliieal  characters  of  the  tumor  agree  with  those 
of  renal  tumors  in  general.  The  colon  is  usually  found  in 
front  of  the  iritunieeceiice:  but  it  is  important  to  know  that 
this  irt  not  invariable.  Beraud  communicates  a  case  from 
Nt'fiaton'H  clinique,  in  uliich  the  descending  colon  ran  along  the 
outside  of  !i  liyiJiitid  tiiinor  of  tlie  left  kidney  :  in  Fiaux's  case, 
alroiidy  related  (p.  364),  the  ascending  colon  coursed  along  the 
inner  border  of  tlie  tumor,  and  no  intestine  separated  it  from 
the  abdominal  pariotes. 

Wl]((ii  the  cyst  l)ur:itH  into  the  pelvis  of  the  kidney,  the  escape 
of  its  (Mintents  l»y  tlie  urethra  constitutes  a  capital  symptom. 
Tills  limy  occur  with  or  without  symptoms  referrtble  to  the 
renal  re^non  (tumor,  nephritic  colic,  etc.).  Entire  vesicles 
mixed  witli  broken  ones  are  ^^^ually  voided;  in  other  cases  only 
fragments  are  passed,  or  a  milky  detritus  in  which  echinococci 

'  The  liiit'iry  ami  tlit'orv  of  tlii"  liydulid  rremitii«  may  be  found  discuftsed  at 
iPiiKlti  (witli  HD  iiwr.iiiit  cif  Duvnine'it  experinienU)  in  Mciganer'K  Beitrai;e  jtur 
Li'hn;  v'tn  (i>'m  Viirk'nnrneii  dc's  Kcliirn'Ciicoiis,  etc.     Schmidt's  Jnhrb.,  Bd.   116, 

H.  188. 


hooke,  lamiitatcd  shreds,  and  oil  partidee  may  he  <letectMl  by 
tin*  niicroftcopc. 

The  (liBcrliai-jfC  of  vcsiclca  takes  place  in  paroxysmal  attat-ks 
at  wlioily  irregular  iiilcrvalB.  In  exrcptional  cases,  only  one 
yinroxyfiiii  in  cxperieniied,  during  whicK  the  eyat  is  seotningiy 
entirely  evacuated,  and  Uien  finally  conlracti*.  lu  the  jimut 
inajority  of  casee,  however,  the  first  attack  is  succeeded  by 
niuny  othcre.  The  interral  Iwtween  them  may  be  a  few  weeks, 
or  a  few  months,  or  many  years.  In  a  case  reported  by  Tomo* 
wirz,  tlie  second  attack  occurre<l  three  years  after  the  lirst.  In 
Quinauei*cz'8  case,  seven  years  elapsed  between  the  fir>»t  and 
Micona  dieebarge  of  hydatids;  then  the  atlaelcs  followed  each 
other  more  frequently,  at  intervals  of  one  or  more  ycare, 
for  ten  years;  in  the  last  year  they  recurred  yvcry  four  or  six 
weekfl. 

An  attack  is  usually  ui^hcretl  in  by  sharp  pftin  in  the  loiu, 
sometitnes  with  a  sensation  as  of  something  giving  way  inter- 
nally. The  pain  shouts  down  along  the  ureter  to  the  inside  of 
the  thigh.  It  may  be  attended  with  rigors,  sickness,  aod  bic- 
roiigb — though  this  is  rare;  then  follow  colicky  8|Mism  in  the 
course  of  the  ui-etcr,  indicating  the  descent  of  vesicles  along 
that  canal — eonietitncs  aggravated  l>y  suppression  of  urine  and 
relra<-iion  of  the  tesliele.  Tliesc  symptoms  continue  a  few 
hours  or  several  days,  aud  they  comniouly  cease  suddenly,  often 
with  a  feeling  as  it"  something  had  drttpped  into  the  bladder, 
The  nrethra  is  next  forced,  and  new  symptoms  arise— ret  out  iot» 
of  urine,  excessively  frequent  desire  to  pass  water,  with  severe 
puin  extending  to  the  end  of  the  penis.  When  the  vesicles  are 
expelled,  relief  follows.  The  number  of  vesicles  discharged 
during  an  attack  varies  from  one  or  two  to  several  dozens. 
The  nrinc  is  often  tinged  with  blood  or  mixed  %vith  pus.  The 
force  required  to  etfect  tlie  final  expulsion  is  sometimes  sufHcient 
to  |)ropel  the  vesicle  a  eoiisideralile  distance  wilh  an  audible 
thud. 

The  paroxysms  arc  sometimes  dctcrniincd  by  some  evident 
exciting  cause,  such  as  a  blow  or  fall,  or  by  horse  or  carriage 
exercise.  In  Zinkeiseii's  case  the  attacks  usually  followed  the 
use  of  spirilii  and  strong  coffee.* 

After  each  discharge  of  hydatid  ve^iieles  the  tumor  (if  any 
exist)  may  t?ub»ide  seusibty.  On  the  other  hand,  rapid  enlarge- 
niont  of  the  rumor,  from  diHtcntion  of  the  iwlvis  with  acciinm- 
lated  urine,  may  toUow  the  impaction  of  a  vesicle  in  the  ureter. 
Kepeated  discharges  occasion  dilatation  of  the  passages,  and 
enable  the  patient  to  void  larger  vesicles  with  less  pain. 

>  Schmidt'!  JnhrV,  Bd.  Mil,  S.  StW. 
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The  following  examples  illustrate  the  eccculric  course  and 
uaual  aymptomu  of  renal  liydutids  : 

Case  3.  liepeattJ  Jiifharyje  of  hyfi<itUl  vctietes  *citk  (he  tirhie:  tumor 
in  the  i^  (umbar  rfijivn— final  Tcfovery  ( L*tl«om,  "  Memnira  of  the  Medi- 
cal Sucietiea  nf  Loitdon."  vol.  ii.  |i.  32k — A  gentleDiaa,  agvd  32,  va» 
throwu  olf  his  horse  in  February,  17^50,  Hud  received  an  iojuiy  id  the 
lurabur  region.  This  whb  t'olhiwe*!  by  cuosiderable  htcmaturia.  In  a 
fortuisht  all  the  ouDsequenceo  of  his  fall  had  di8ap]>Mire<) ;  bill  in  the 
foDowiDg  JuD«  he  spat  blood;  this  alx't  paiised  rapidly  away.  Tbre« 
veara  later,  he  was  seixed  tvitb  shivering  and  a  violent  pain  in  the  lell 
lumbar  region.  A  tew  days  after,  he  pere«ive«I  an  eolar^nienl  in  the 
hypoc'bondriuni.  This  iucreaaed  gradually  until  February.  17M.  After 
the  first  mouth  the  tumor  was  so  Ultle  paiDl'ul  (hnt  he  was  enabled  to 
lake  a  journey  of  )30  roilen  to  Lundoa  U>  cont<uh  Dr.  Letlsnoi. 

A  QuetuaLing  tumi^r  a^  large  ae  an  iDfaut's  bea<l  whs  detected  in  tbe 
leil  bypochouflriuiD,  extending  from  tbe  spine  Lo  the  umbilicus  and  from 
the  rlbe  to  the  os  ioDominntuin. 

As  the  awotling  augmenlod  the  pain  increaetMl,  and  the  pnlieul  Buf- 
fered considerably  from  ihc  nclion  of  walking  and  from  motion  in 
general.  At  length  (February  20lh)  some  difflculiy  in  making  water 
waa  ex perienceil .  and  fur  many  hours  there  was  a  total  obatruction  of 
uriue.  The  same  uighL  there  was  great  pain  with  violent  rigors ;  but 
early  ia  tbe  morning  the  itaiiont  experienued  iho  most  buppy  relief  by 
tbe  discharge  uf  a  large  uuatiuty  of  thick  pun  with  the  urine,  which 
was  followea  ilie  next  day  liy  the  escape  of  uitinerouR  hydatida. 

In  a  few  day.o  the  tumor  auhsided,  and  the  puniknt  discbarge  ceased; 
after  this,  he  continued  rpcruiting  hif  health  for  nearly  a  fortnight,  when 
his  side  enlarged  again,  after  exercise  in  a  w^ach,  probably  by  a  large 
hydatid  atopping  up  the  ureter;  rigors  and  strangury  succeeded  as 
before,  and  the  tumor  became  as  large  as  in  the  lirst  iD!>rance,  until  the 
latter  end  of  March,  when  he  experienced  a  second  di»rliftrge  in  every 
resi>ect  like  the  former,  excepting  that  the  hydatids  were  larger. 

His  health  and  strength  again  returned,  until  his  side  filled  a  third 
time,  after  exercirte  on  horseback,  and  continued  snplling  until  the  26th 
of  April,  wlii.-n  he  was  again  relieved  by  a  third  disobarge;  Iheliydntide 
now  pacscd  were  considerably  larger  than  those  of  the  preceding  atlacks. 

The  pMiseages  now  becuitie  so  o)}eu,  that  he  freijueulty  lUscbnrged 
hydatids  aller  walkiug  or  riding,  without  eulargenieut  or  puin  of  ihe 
aide;  or  if  be  felt  uueaay  or  pt;rceived  u  tendency  U*  tumeecence,  by 
preaaing  his  band  upon  hie  side  he  cuuJd  squeeze  the  vesicles  into  tbe 
bladder,  where  they  would  remain  »<.ime  time  before  they  were  dis- 
charged ;  but  the  hydatids  became  at  length  bo  considerable  in  eize  that 
it  was  with  great  diflicultr  ihev  pBf«cd  tbe  urethra.  The  last  vesicle 
which  be  voided  (on  the  12th  of  July)  was  so  very  large  that  tt  stopped 
up  the  urethra,  and  remained  la  it  for  n  fWDsidenible  time,  ontil  the 
weight  of  the  accumulated  urine  forced  it  away. 

'ihe  earliest  hydatids  voided  burst  in  their  exit;  and  they  CTndaallr 
inorMsed  in  magnitude  in  every  successive  discharge;  die  first  wMcK 
he  paaaed  were  not  bigger  than  tbe  skin  of  a  green  pea,  and  the  last 
about  the  size  of  a  pullet's  egg. 
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8tuce  thifi  ]a»t  dischiirge  his  health  vos  gradunlly  reestabliabed ;  he 
wu  able  to  eojoj,  without  the  least  incoDrenieuce,  thereafter,  the  chsee 
and  everr  other  apeciea  ol'  exercise  na  well  aa  ever  he  did. 

Cabb  -1.  Dti>eharge  of  hydntid*  6y  the  ttreihra  in  perUtdim/  jiaroxynttt 
oceurrintf  yeurhj  Jar  a  period,  oj  Otirt^e^vni  yenr-  i.VigIa,  "  Bulletin  tie  la 
Sooiit*:-  Anatoiihqne,'  1838.  Oiled  hy  B^raud,  loc.  cil.,  p.  -u). —  A 
healthy  woman,  tet.  37,  had  BiifTereil  from  her  iufnncy  with  her  preeent 
aympiome,  which  occur  in  uniiiml  jianvxyetne.  Every  winter,  and  gen- 
t'Tally  in  tiic  month  of  .Innuary,  ehe  experlcuceit  in  llie  IcH,  renal  region 
a  paio,  which  speedily  hecomcs  severe  and  foreeg  her  tn  relinquish  her 
occupation.  There  is  no  fever;  nor  vomiting;  hut  the  appetite  is  lost; 
the  urini-'  rf-maina  iintural.  At  the  end  oftwo  nr three  dnya  of  thiacon- 
<lition,  she  tn\At  a  very  large  cumber  of  hydatids,  mingled  with  a  turbid 
urine.  This  emission  takes  place  two  or  three  times  a  day,  for  three  or 
four  days,  and  then  aho  relurna  to  her  ordinary  health.  Sometimea, 
but  very  rarely,  similar  attiickB  occur  in  ihe  course  of  the  year,  but 
nlightcr ;  th€S«  latter  cDcisist  of  a  violent  patu  in  the  same  place,  uol  last- 
ing more  than  two  or  three  bount.  at  the  end  of  which  ao  emission  of 
urine  with  discharge  of  hrdatidis  eiiAueit,  and  the  pains  dUappear.  These 
ilighter  attacks  have  never  recurred  more  than  once  or  twice  in  tb« 
aame  year.  In  the  year  IK'JlK  one  of  the  annual  January  attack*  «aa 
observed  by  M.  Vigta.  The  proitromaia — that  is  to  say,  the  pain  and 
uneaainesa — were  accompanied  with  feverJshnefS  ;  but  this  was  attributed 
to  a  coexisting  acote  pulmonary  catarrh.  At  the  end  of  four  days,  aa 
usual,  the  emission  of  urine  charged  with  hydatids  commenced,  and 
ooDtiiiuet)  for  four  days.  The  quantity  of  vvsictea  whicli  she  rendered 
waa  unurmouti ;  for  she  pafiseU  urine  twice  or  thrice  on  each  of  Lbeee 
three  dare,  and  every  liuie  rrniii  M)  to  50  lariru  hydatids  were  found  in 
the  urine,  without  counting  the  little  ones.  The  larger  ouea  posted  the 
Itnit,  hut  ruptured  and  utnpty ;  the  largest  of  all  aurpuased  the  siiie  of  a 
pigeiui'n  egg.  The  Hiunlter  tmett  werv  voided  entire,  and  full  of  u  eeini- 
lrBns[>arent  fluid;  m>iiie  were  «maller  Ihati  a  pea.  There  were  no 
symplomH  reterrihlc  to  the  bladder. 

Ca^E  O.  If^i'lultd  cyst  of  the  n'ljht  kidney:  xuspirittii  •>/  prti/zntury ;  (/w- 
charge  of  hfidnlid  tv-fifla  fry  the  iireOim  i  Babington,  "  Med.  Time*  and 
Gnx.,'*  185'>,  1.  p.  l(>Oi. — A  heailhy  sinule  wuniau,  xl.  27,  was  admitte^l 
into  tiuy'a  U>wpitai  un  Kebruury  b,  ItJ-i-l.  Ab'jut  the  age  of  'l-i  she 
was  one  dav  kicked  iu  the  aUlomen  by  b  child  which  she  was  carrying 
upflluirs.  I'he  kick  gave  her  much  pain. and  on  the  night  JUllnwing  vhe 
dupcuvered  for  the  Srsi  time  a  tumor  about  ihi!  si/e  of  an  egg  in  her  right 
side.  The  tumor  gradually  incn  used,  and  in  thecouraeof  ayear  Iwcaroe 
•0  large  a><  visibly  to  diHteud  the  ahdumeu.  About  this  time  the  men- 
stnial  fuQctinu  waa  suapeoded,  ami  the  inrreaning  size  of  the  abdomen 
caused  her  great  trouble,  by  exciting  BUBUJcions  iu  the  minds  of  her  rela- 
tives ibai  she  was  pregnant.  The  enlargement,  however,  cnnlinued 
beyond  the  usual  period  of  uteni-ge«tatii>n,and  anxieties  aff  tn  the  nature 
of  the  dieeate  took  the  place  of  the  euspieioiiH  nllu<led  to.  She  U'a»  now 
sent  up  to  LoDiInn  Inim  her  home  iu  Oxfordshire,  and  was  admitted  into 
St.  Bartholomew's  Hnapital  under  Dr.  Hue.  The  tumor  was  ai  thia 
lime  etationnry,  and  her  general  health  good.  After  a  few  weeks'  stay 
in  the  bnspital  she  waB  discharged,  and  returned  to  service,  where  she 
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(xiniiuuoil  wiihuuL  niateriiil  cliuiige  in  li^r  ouiidition  until  about  a  vear 
prior  to  ber  admi^ion  iiittj  iiay'g  Ilogpital.  UDtler  Dr.  RabiDgiam,  whiMi 
nhe  bp|;aii  in  pMi^  "gkiDtt  niid  liiile  bla'liten>,"  with  tlie  urine.  Theeo 
btidiea  miitinuvd  to  b«  vuided  iillerwards  in  Urge  uumbers.  Oftra  & 
VMicle  would  get  impflctwl  in  the  urethra,  and  nHjuirc  to  be  pulled  otit 
with  the  fingers.  At  first  neither  bliwd  nut  matter  waa  ever  present  in 
the  urine.  About  two  weeks  lieforc  admiMiuit,  however,  after  having 
been  confined  Ut  bed  for  neveral  days  M-ith  intun^i'  ]»iin  iu  the  aide,  ahe 
suddenly  felt  n  ftenuition  ait  if  ftoniething  burHt  within  her,  and  shorttr 
afterwards  matter  and  blow!  began  to  escape  by  the  uretlira.  Tha 
tumor  had  meanwhile  niiieh  diminiiihed  in  size,  and  at  the  time  of  her 
admis-slon  there  war  no  viiithle  rnlargetucnt  nf  the  abdomen.  During 
her  illneM  8h«  had  lost  itome  tleeh,  but  Btitl  ix;lA)Ded  a  fatrlr  robusf; 
appearance. 

On  examination  of  the  abdomen,  a  laro?  ma«8  apparently  about  th« 
iiii«  oftt  fecial  head,  but  flalteued.  wan  easily  felt  in  the  right  byporhtku- 
driac  or  lumbar  rejjiou.  It  wa»  not  tender,  and  felt  firm.  The  |>atienC 
remained  uuder  Dr.  Babin^'Um's  care  fi>r  several  monlba,  during  which 
vast  numbenj  of  hydatid  veeicle*  were  pawsed.  The  reaicliie  varied 
much  in  eizv,  eumc  were  broken  and  uthers  whole.  The  urine  cuntwined 
aleu  much  pus.  The  girl  KtmiewliHt  iiiiproveil  in  heultli,  and  the  tuinur 
bevnnie  decidedly  siiuiller  heture  »be  left  ihe  iKwpitut:  at  the  time  of, 
her  diHcharge,  she  still  cunliuued  lu  void  ucea^aiunully  pus  and  hydatid ' 
vesicleB. 
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L'asi;  6.  Fr^ijiutnl  dUeharge  of  ht^dalid  tCJttV/c^  b^  fhe  urflhni — tie- 
firitte  eoiicand  auppremon  of  urine.  jVo  tumor  m  thejLiuic  (Dr.  Barker, 
oc.  cit.,  p.  5 1, — A  youuji  man,  leu  28,  came  under  the  notire  of  Dr. 
Barker,  of  Bedford,  on  Deeeml>or  17,  185:1.  He  was  Bufi^ering  from  a 
dull  tiching  pain  in  the  btina,  parlieulnrly  on  the  loh  side,  with  fref{uent 
dcaire  to  paw  urine,  and  itliebt  dilBeuky  in  voiding  it.  The  urine  was 
healthy.  On  the  22d  of  Decendier  he  ex|>erienced  ereater  ditficnlty 
than  ever  iu  pSMing  urine  in  the  early  part  of  the  ni({ht,  and  for  .^ome 
bourn  he  was  unable  to  pactji  a  siii^fle  ilrop.     Karly  in  the  morning:  he 

[laaafd  four  little  hydatid  eysis  with  immediate  relief.  Hub»e«{iK'Otty 
le  reo4)veri.vl  iiuHirienlly  to  fidlow  his  occupation  durin);  the  Hummer  nf 
18^4,  sulK'ring  nothing  more  than  un  occasional  fretjuent  desire  to  Toid 
urine. 

On  SeplemWr  lO,  1S54.  ho  paweil  six  cysU :  but  with  less  p«iu  than 
on  the  previous  occasion — a  reoull  which  the  pniieut  Attributed  to  taking 
10  drops  of  oil  of  turpentine,  which  hail  been  recummend«d  to  htm,  and 
which  greatly  iucreawd  the  diunMis.  Th»  urine  after  th«  paaaage  of  the 
cysls  was  tinifi*d  with  blood. 

On  November  Itith  he  [lassed  four  oystx.  Tbo  passafv  of  these  waa 
preceded  by  seven;  pniu  in  the  left  kidney,  by  the  paasage  of  wveral 
ptecw  of  clotteil  blood,  and  by  coneiderable  diacully  in  vuidinff  uriue. 
Indeed,  t^>r  two  entire  days  he  paased  no  urloe.  On  tfata  uccafiou  he 
Uwk  19  dropei  of  turpentine,  within  two  hours,  in  divided  iU»>v».  Shortly 
after  (akinj;  the  turpentine,  the  pain  in  the  lell  kidney  suddenly  cea«ed,' 
with  a  aeusaltun  which,  to  ue«  the  patient's  owu  worda.  seemed  l/>  indi- 
cate that  "something  had  suddenly  broken  in  the  kidoey."     He  then 
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complained  of  pRin  along  the  left  iliac  region,  which  cimtinuo*!  t>>r 
M-r«rnl  lio()r«.  an<)  cea>)«d  aa  euddenly  a«  the  proTiniii  pain  had  duue. 
Allerlliis,  nil  nlt^nipts  U)  vuid  urine  Mere  arcompsnitd  wilh  paiu  along 
llic  urethra,  premonitory  to  the  expuUioD  of  the  cysts  trnm  that  ]>aeMKe. 

Hi!  miiciuucd  in  goo>(l  licaltb.  with  the  exceplioo  of  occasiounl  dull 
aching  paiu  in  the  lumbar  rc^i'ju.  cspeciully  the  left  side,  until  Decern- 
bur  ^t-h.  Ho  Lheu  pawvd  five  cyilt,  but.  all  eninller  than  the  previous 
ones;  ami  uo  more  witc  i)ai«td  until  iJeceiaber  'i\H.  wheu  he  awoke  iu 
the  nioniiug  with  acute  [laiii  iu  ihe  luiua,  an<f  all  the  Hjmptoma  pre- 
viffusly  described  an  iK-curring  ua  November  Itith.  During  the  dny  he 
jiaflsed  twenty  eyela — one  at  8  a.  m.  ;  eleven  ui  1  r.  M. ;  five  at  7  r.  M. : 
aod  three  at  11  v.  hi.  The  cyttlt:  puned  in  rapid  succctsiuti,  aud  8onie 
were  of  a  Bv/ie  as  large  us  a  cimall  vraluut.  <>u  Jauuary  I,  l^^'TO.a  single 
cyst  wan  [Mueed  in  the  morning ;  im  the  2d  two  othem ;  on  the  ^id  one ; 
and  on  the  10th  two.  Fmm  this  last  ilalc  up  to  December  ^tli  (beyond 
uhicb  the  history  is  not  cArricfl).  he  continued  to  differ  frvqucntly  from 
altarkrt  of  paiu  and  ilitficulty  in  puseing  urine,  followed  often  by  the 
expulsion  of  cysts,  between  seventy  and  eighty  of  which  he  Imiught  to 
r>r.  l^rker. 

C«irefid  examination  failetl  to  detect  any  nbdomiiial  enlAfgement. 

The  urine  often  conlaioed  u  small  quantity  of  blood  during  aiiH  after 
the  expulaiou  of  the  cyst^ ;  it  was  often  loaded  wilh  lithntes  and  phoa- 
phates ;  ocoRsionally.  cryaiflls  of  uric  acid  were  found  attached  to  the 
outer  snrfacc  of  ihe  cysts.  The  general  health  giiAcred  little.  Aim* 
gether  upwards  of  150  cvsti  were  paascd ;  they  vartoi  in  size  from  a 
piu'tf  head  tu  a  walnut.  Tl)e  larger  vesicles  contained  echtnooocci;  but 
many  of  the  smaller  ooea  dtd  not  contaio  any. 

Tlie  daratiun  of  the  Rvniptmnfi  is  altogether  nnccrtaiii.  Tn 
Bonie  of  the  caeca  penmiiienl  recovery  followed  oiio  or  a  few 
discharges  of  vcsii;U'«.  Other  patients  went  on  passinjj  hyda- 
tids for  three,  ten,  twenty,  and  oven  thirty  yeara.  A  discharge 
of  vehicles  having  onco  taken  place,  there  arc  no  means  of  ascer- 
taining wlicther  any  more  will  follow.  Keither  the  niniiber  of 
Tcaicles  voided,  nor  the  frequency  of  the  discharges,  supplies 
any  i*eliublc  indication.  The  only  sign  of  value  is  the  lapse  of 
time  since  the  preceding  attack:  the  longer  the  interval  the  less 
probability  of  i-eeurrence. 

Tlie  usual  /erminntion  is  recovery.  Out  of  sixty-three  caftcs, 
recovery  was  assumed  to  have  taken  place  in  twenty;  iu  most 
f>f  tliesc  the  uttacks  Lnd  ceased  for  some  ^earr(.  Iri  «ixtcou 
foaaea,  vcsick-H  continued  to  he  discharged  at  the  dale  of  the 
record:  in  niueteeu  cases  the  termination  wag  fatal:  and  iu 
eight  we  are  left  without  information.  Of  the  ninelceti  fatal 
cttsea,  death  took  place  in  nine  from  causes  other  than  the  hyda- 
tid disease  (phthifiis,  cancer,  gaugrwiia  Rcnilia,  etc.) ;  w>  itiat  only 
iu  ten  (sixteen  per  cent.)  \vh»  the  fatal  iaime  attributable  io  the 
paranite.  Deatli  "as  brought  about  in  these  ten  cases  io  diverse 
ways — by  bui-sting  of  the  cyst  into  the  bronchi,   by   pleuriav 
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from  preeeure  of  the  tumor  on  the  thoracic  cavity,  Buppuration 
of  the  aac,  etc.  In  a  case  reported  by  Dr.  Blackburn,  the  left 
kidney  was  the  seat  of  a  hydatid  cyst  which  had  burst  into  the 
pelvis  of  the  organ,  where  a  lar^e  calculus  was  also  found;  the 
right  kidney  was  congenitally  absent:  so  that  the  abrogation  of 
the  function  of  the  left  (and  unique)  kidney  proved  necessarily 
fatal." 

Etiology. — Hydatids  are  not  uncommon  in  England,  France, 
and  Germany :  more  rare  in  America  and  India.  There  is, 
however,  no  country  so  fearfully  infested  therewith  as  Iceland. 
According  to  Eschricht  (speaking  of  hydatids  in  any  part  of  the 
body),  a  sixth  part  of  the  population  are  afflicted  with  this 
parasite.  The  frequency  of  the  disease  is  due  to  the  vast 
number  of  dogs  in  that  country,  which  live  in  intimate  contact 
with  the  inhabitants,  and  are  greatly  infested  with  the  taenia 
echinococcus.  The  ova  of  the  parasite,  discharged  with  the 
excrements  of  the  dogs,  foul  the  dried  fish  which  forme  a  large 
part  of  the  food  of  the  population.  The  embryo  of  the  parasite 
thus  finds  its  way  into  the  stomach,  and  thence  travels  into 
difierent  parts  of  the  body,  giving  rise  to  hydatid  cysts. 

The  use  of  uncooked  meat  and  salad  is  evidently  an  easy 
source  of  infection,  in  places  where  dogs  are  nnraerous  and  live 
in  close  intercourse  with  their  masters.  Dr.  Barker's  patient 
had  been  for  a  year  a  vegetarian. 

Men  appear  more  subject  to  renal  hydatids  than  women — 
the  proportion,  in  our  sixty-three  cases,  was  forty-one  men  to 
twenty-two  women.  In  only  one  instance  was  more  than  one 
member  of  a  family  aftbcted  :  in  that  case,  a  husband  and  wife 
passed  hydatids  by  the  urethra.^ 

The  mean  age,  in  forty -seven  cases,  was  thirty-four  years: 
the  youngest  was  only  four  years,  and  the  oldest  seventy-five. 

The  Diagnosis  presents  no  difficulty  when  a  tumor  exists  in 
the  side  and  hydatid  vesicles  are  voided  with  the  urine.  When 
the  vesicles  are  broken  in  the  passage,  the  laminated  structure 
of  the  pieces,  or  tlie  finding  of  echinococci-hooks,  decides  the 
nature  of  the  discharge. 

So  long  as  the  parent  cyst  remains  intact,  the  urine  preserves 
its  normal  characters,  and  the  diagnosis  turns  on  the  characters 
of  the  tumor  in  the  flank.  Hydatid  fremitus,  when  present 
(whicli  is  rare),  ia  a  valuable  sign  ;  but  its  absence,  as  we  have 
seen,  has  little  significance. 

Hydatid  tumor  of  the  kidney  is  most  liable  to  be  confounded 
with  hydronephrosis;  and  in  the  absence  of  discharge  of  vesi- 
cles, or  their  debris,  with  the  urine,  and  of  hydatid  fremitus,  the 

1  Lon<l.  M«l.  .Tinirn.,  ITHl,  ji.  12G. 

'  (iay,  Med.  Tinips  and  Gaz,,  18."i5,  I.  160. 
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iognosis  U  extremely  difficult  r 
the  indteaiioDB  of  the  previous  history. 

When  vesiclt's  Hre  voided  with  the  urino.  and  no  tumor  can  he 
detected  in  the  liurik,  the  acat  of  the  pnreiit  evst  is  yuractinu'B 
iiidif?atcd  quite  clearly,  to  be  the  kidney,  by  sims  of  nephritic 
colic — iu  other  cases,  more  obscurely,  by  uains  in  the  back  aod 
loiua  or  about  the  creet  of  the  ilium,  wiien  these  iiidicatioue 
fail,  a  careful  examination  of  the  pelvis  should  l>e  made  through 
the  rectum  or  vagina;  If  no  evi«ieiieo  be  found  of  a  tumor 
between  these  partu  and  the  bladder,  il  may  be  infentKl,  altiiost 
with  certainty,  that  tlie  parent  cyst  is  sitUHted  in  the  kidney.' 

TitK  PiiooNOsis  is  generally  favorable — much  more  eo  than  in 
hydatid  cysts  of  other  internal  organs  (the  uterus  oKcoptcd).  on 
account  of  the  facility  and  safety  of  evacuation  by  tJie  urinary 

tiatttuiges.  It  \»  most  favorable  of  all  when  the  discharge  of 
lydatids  by  the  urethra  is  nniiMociated  with  tumor  in  the 
abdomen.  In  no  such  case  hua  a  fatal  result  been  recorded: 
the  eyat  iu  such  case«  may  be  interred  to  l>e  small,  and  to  be 
situated  in  the  pyramidal  Htructure  of  the  kidney,  whence  its 
contents  find  easy  exit  through  the  infundibula. 

When  a  renal  tumor  exists,  the  issue  is  still  Hkely  to  prove 
favorable  if  the  cyst  has  opened  into  the  urinary  passages. 
There  is,  however,  some  risK  that  a  second  opening  may  be 
formed  in  a  less  safe  direction  (iuto  the  lungs),  or  that  the  cyst, 
or  the  parts  around,  may  suppurate.  This  latter  contingency  is 
by  uo  means  rare,  nor  is  it  necessarily  fatal.  In  several  instances 
large  quantities  of  pus  were  discharged  with  the  vesicles,  and 
yet  the  issue  was  favorable.  Iu  three  cases,  in  which  vesicles 
were  discharged  both  by  stool  and  with  the  urine,  the  termina- 
tion was  favorable.  In  an  instance  rcoonicd  by  Flecklcs,  a 
woman  who  had  had  a  tumor  in  the  side  for  many  years  voi<led 
frequentlv  hydati<ls  by  the  urethra,  and  suhsequeutly  a  large 
quantity  \>y  vomiting.  At  the  date  of  the  reivort  the  case  was 
going  on  favorably.'  In  the  two  cases  in  which  the  cyst  bni-st 
into  the  cavity  of  the  thorax,  the  termination  was  fatal. 

When  the  cyst  fails  to  open  a  passage  for  its  contents  into  the 
pelvis  of  the  kiduey,  the  prospects  of  the  patient  are  much  more 
aerious.     The  tumor  is  liable  to  attain  very  great  dimensions, 

■  Prof.  OUoSpiciftllwrg  (Anh.  AirGynAkul.,  i  I,  p.  140,  quoted  In  Schmidts 
Jahrb  ,  Bd.  140,  IsfOt  rotvnl*  tb<-  OkW  uVa  womiin,  rI  42,  who  Tor  UnoKii  tnoDllii 
had  had  b  tuinar  in  the  right  liv(Kt)pt»triura.  It  ww  mnvablr,  dUtinctly  Duotuit- 
Ing,  and  aUoiit  ilic  lizs  cf  &  lutm'*  tit.>a<) ;  and  est«Dil«d  downwRrds  towards  ihu 
bnm  of  tti<;  |i«lvi(.  It  o<Hild  b«  f«l(  nnd  iiiuvmI  rrom  Ibo  VHKina,  and  wu  taken 
for  as  ovuriun  cytt.  On  iinxQediii^  to  porfnnn  ovarloloniy.  wii<?ii  the  erst  wu 
opened,  two  cchini<c<x^^if  mcmbntDm  ft>ca[*od,  which  ilearcd  up  thcr  dii«);n<>siA.  A 
poriion  <it  the  kidney  urtu  lel\  behind.  Tne  jialient  died  'JH  hxmn  ntlot  the  upera. 
tiou. 

*  SohtQidl>  Jahri>..  Bd.  tt7.  S.  S0&. 
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and,  by  its  pressure,  to  excite  itiflammation  in  tbe  surrounding 

Earts,  or  within  the  clieal;  or  the  cvst  itseU'  inuy  euppurato  and 
e  transformed  into  a  vast  sbscoas.    The  operation  of  puncturing 
such  a  cyst  is  one  of  considerable  dangt-r. 

Tbbatmknt. — The  indieationB  to  l>e  helii  in  view  are,  to 
destroy  the  life  of  the  parasite,  to  facilitate  the  evacuation  of  tiic 
cy^i-,  and  to  combat  the  auceasory  eyniploiue  and  coniplicutiooe. 

Whether  medicines  administered  internally  bare  any  real 
powur  to  destroy  the  life  of  a  hydatid  parasite,  or  to  fucilitatc 
the  evacuation  of  a  hydatid  cyttt,  may  lie  greatly  doubted. 
Neverthelees,  oil  f>f  turpentine  has  obtained  a  certain  reputation 
on  the  strength  of  its  Ueniafuiee  properties.  The  ochinococous 
of  the  hydatid  vcfticte  is  undoubtedly  identical  with  the  bead  of 
a  certain  species  of  tapeworm:  but  the  euudiliou  of  a  jiura/fite 
free  in  the  intestinal  canal,  is  widely  differeiiC  from  the  encysted., 
state  of  the  san^e  para«il*j  iu  the  snbi»tance  of  the  kidney,  where 
remedies  can  only  reach  it  indirectly,  by  the  circuitous  route  of 
the  circulation.  Turpentine  was  given  in  a  large  proportion  of 
the  recorded  cases;  but  thero  is  little  evidence  that  it  bad  any 
boncticial  iuHiionee  beyond  its  diuretic  effects. 

The    escape    of  the   Tosiclcst   in    Dr.   Babington's   case,    wb«i 
thouglil  to  lie  favored  by  a  course  of  iodide  of  potassium.' 

A  variety  of  other  "vernufuge  ami  dinivtic  medicines  have 
been  used,  with  more  or  less  snow  of  suecess — ^calomel,  nitrate 
of  potash,  the  cnustic  alkaliea,  hemlock,  taraxacum,  etc,  Bi^raud 
states  of  Jjis  patient,  that  wbenever  he  took  white  wine,  audll 
beverages  containing  nitre,  lie  voided  a  much  larger  number  of 
vesicles  than  at  any  other  times.  On  two  ditferent  occaaions  ho 
was  made  to  take  20  grains  of  nitre  in  dandeloin  tea,  and  each 
time  the  desired  effect  was  speedily  produced.* 

Electro-puncture  has  also  been  practioed  with  a  view  to  IdU 
tljc  worm  ;  hut  without  evidence  of  success. 

When  the  cy-it  ha^t  opened  into  the  pelvis  of  the  kiduev,  the 
practitioner  is  able,  iu  diverse  way,  to  facilitate  the  expulsion  oi 
the  vesicles,  and  to  moderate  the  severity  of  the  accompanying 
symptoms.  Anodynes,  especially  opium,  the  warm  bath,  fi-ec 
use  of  diluents,  are  indicated  during  tlie  passage  of  the  vesicles; 
if  the  nephritic  paroxysm  be  intense,  blood  may  be  abatracted 
from  the  loins  by  copping.  Sometimes  mechanical  Md  i«- 
re4|uircd  to  assist  the  liberation  of  the  vesicles.  Dr.  Lettaom'tt' 
patient  helped  their  transit  along  the  ureter  hy^  presrting  them 
forward  with  bis  lingers;  and  in  several  cases  it  is  notcwi,  chat 
patients  (mostly  women]  have  used  the  fingers  to  dislodge  veai- 

>  In  l«rn  cs«as  ot  hjrdntid*  uf  llin  Iir«r,  I  bBV«  Men  the  ojrti  ([ndUHlljr  uid  oonc 
pl«tel7  eoatract  alor  n  ccunw  ot  wry  largv  doM*  (80  gnint  t.  d.|  of  ic^llde  <>f 
polawiuni. 
t  Oax.  d.  n«p.,  AtiK-  11,  1832.     B^rAiid,  Iop.  ctt.,  p.  OS. 
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c'les  inipacteil  in  the  orifice  of  the  urethra.  The  use  of  the 
catheter  is  doiuetimee  required  lo  relieve  the  reteiitiou  of  urine 
caused  hy  vcstcles  c-ii;rruge(i  in  the  ureitira  or  preeaiiig  agaiost 
the  neck  of  the  bLtdd^r. 

When  the  c>'h1  reuuiiiis  closed,  measures  sliould  l)o  taken  to 
crncuate  its  contents.  In  similar  cysts  of  the  Itver  I  have,  in 
four  cases,  adopted  the  fullowini;  plan  willi  uniform  success.  I 
employ  a  tubular  gold  ueedle — Tike  the  needle  employed  in  su!)- 
cotaneaus  injections,  except  that  it  is  about,  twice  as  long.  Tlie 
base  of  the  needle  is  mounted  on  u  piece  of  ludiu-rubber  tubing 
three  feet  in  Icu^i^th,  atuJ  fiirnished  with  a  small  stopcock  at  its 
lower  end.  The  tube  is  first  filled  with  water  by  suction,  and 
the  stopcock  closed.  The  needle  is  then  thrust  into  the  most 
prominent  part  of  the  cyst,  and  the  lower  end  of  the  tube 
IS  placed  in  a  vessel  on  the  floor.  When  the  stopcock  is  opened, 
the  iluid  begins  to  run — the  column  of  liquid  in  the  tube  acting 
al^er  the  manner  of  a  siphon,  and  exercising  a  soliciting  force 
on  the  contents  of  the  sac'  The  wound  made  by  these  tine 
needles  is  so  minute  that  there  is  no  risk  of  extraviuiation  into 
the  peritoneum — aud  certainly  no  risk  of  peritonitis,  as  I  have 
tested  in  a  largo  number  of  instances.  In  two  of  my  eases 
simple  puncture  by  the  needle  has  been  sufficient,  with  only 
u  withdrawal  oi'  a  drachm  or  two  of  the  contents,  to  destroy  the 
life  of  a  liydatid  parasite,  and  to  cause  it  to  pass  very  gradually 
into  obsolescence  ami  absorption.' 

It  must,  however,  be  rernendiercd  that  evacuation  of  a  renal 
hydatid  isiiot  so  urgently  called  for  as  the  evacuation  of  a  hydatid 
or  the  liver;  bec!iuse  in  the  former  there  is  a  natural  tendency 
to  spontaneous  evacnution  by  the  urinary  channels,  with  very 
little  risk  to  life,  whereas,  a  hydatid  of  the  liver  has  no  such 
ready  means  of  escape. 


II.— Ill  LUAKZIA  U^MATOaiA—Cbbit^M. 
( tUstoma  Uirmatoliium—BiHiarM.  \ 

This  parasite  was  discovered  by  Bilharz,  while  conducting, 
with  Griesingcr,  an  invcsligation  into  the  diseases  of  the 
Egyptians.  Bilbar/.  natned  It  Distoma  Haematobium;  but  later 
writers  have  erected  it  into  a  separate  genus,  which  Cobbold  hiw 
named  Bilharzia  in  honor  of  the  discoverer.    It  is  an  elongated, 

'  Tint  |>Uii  i»  iubtUntially  like  an  (iporviiun  wilb  the  inon  recently  imroducwl 
AxptiHiiir,  iiut  ibo  fiirce  tuca  Ii  of  more genite  and  mfer  t  busctcr,— <ee  >  psMrbj- 
the  atiilior  '■On  Riplorutton  n:vd  Tftfiping  "  in  Ibe  Livctpoot  kttd  MancfafeMAr 
Medical  Bod  Surgical  Kup»n«  for  1S73. 

*  For  >  eu«  of  hrdniid*  gf  t)iu  kidncv  luccfiMtUUy  truied  br  uplnllon,  tts 
Oril.  MmI.  Jdtirn.,  i»:7.  ii.  (i.  471. 
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Bnfl-HkinnDil,  bisexual  cnlozoon,  three  or  four  linos  in  length,  of 
the  ircmatodc  or  flulce  kind  (Fi*.  72).     It  inhabit*  the  bruncho* 

of  the  portal  sj^'stciii.  and    tlio   uiuute 
Kio.  7a.  v<^iriB  of  the  polvi«  of  the  kidney,  nrt-lor, 

nnd  bludder.  So  common  is  It  amone 
tiie  K^v]iliat)s,  that  Grieuiuger  found  it 
117  times  in  363  nutopsies. 

Tlie  male  (A  ig)  is  comparatively  thick 
uud  flhort,  and  provided  with  u  gynie- 
cophoric  canal,  in  which  the  longer, 
filiform  female  (a  b  c)  \a  lodged  dunog 
the  uopulatorv  act. 

The  ocg  (^ig*.  78  and  74)  are  ova! 
hodie»,  j4^  of  Hti  infill  long,  with  ii  ^pi'iy 
projection  from  the  antcnor  end.  The 
emhrj'O,  wlien  iiewlv  escaped,  ta  ilask- 
i*haiied,and  provided^  with  cilia  (Pig.  74). 
Thii>  oi'catnro  does  not  produce  mucn 
mischief  in  the  larger  veins;  hut  when 
lodged  ill  the  ^malter  vessels  of  the 
macoue  and  submucous  tissue  of  the 
urinary  and  intestinal  tmcts,  it  engen-i 
dors  severe  and  often  fatal  diaorganixa- 
tion.  Qriesinger  found  that,  In  the 
larze  Intestine«i,  it  gave  rise  to  a  diseane  resembling  dysentery, 
and  that  it  wa«  a  frequent  complication  of  that  disease,  but  not 
tlie  t'Sjiential  cause  ot  it. 

The  ravages  of  the  Bilharzia  produce  much  more  serious 
results  in  the  urinary  channels  than  in  the  intefttines.  It  chiefly 
aftccis  the  bladder,  out  frequently  also  the  ureter  and  pelvis  of 
the  kidney. 

In  the  bladder,  it  gives  rise  to  ii^ecled  and  ecchynioLic  raised 
patches,  varying  from  the  aixe  of  n  lentil  to  that  of  a  shilling, 
covered  with  a  tough  mucus,  or  witli  grayish-yellow,  htooifv 
exudation,  which  contains  masses  of  ova.  In  more  advanced 
stages  the  patches  are  more  elevated,  discolored,  mixed  with 
pigment  speckf),  aniooth  and  loathory,  or  soft,  friable,  and 
encrusted  with  gravelly  matter,  composed  of  uric  acid  and 
other  urinary  deposits,  mixed  with  ova  and  blood.  In  other 
cases,  the  patches  resemble  nodules  or  condylomata,  over  which 
the  miicouj*  membrane  is  sometimes  preserved  uninjured,  some- 
times thickened,  injected,  adherent,  or  detached. 

When  the  parasite  inva<le8  the  ureter  and  pelvis  of  the  kidney, 
its  effects  are  still  more  destructive.  The  calibre  of  the  ureter 
is  narrowed  at  the  affected  spot.  Above  the  constriction,  the 
ureter  is  dilated  from  accumulation  of  urine;  the  pelvis  is  also 
distended,  and  a  hydronephrt>tic  condition  is  produced.     Or, 
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inflammation  and  suppuralion  aro  sot  up,  and  severe  pyelitis 
eiiwuee.  In  one  inetance.Qriesineer  found  tlio  kidney  distended 
into  an  enormous  sac  filled  with  pus — the  renal  tifisae  being 
wholly  destroyed. 

In  addition  to  these  direct  rosnlts,  urinary  concretions  are  often 
formed  on  ma^Bcs  of  ova,  and  grow  into  large  calculi.  This 
accouutfi  for  the  frequency  and  endemic  prevalence  of  calculous 
disorders  in  Egypt. 

Griesinger  remarka:  "These  various  changes  in  the  mechani- 
cal state  and  nutrition  of  the  iiro-poietic  a])paratus  fail  not  to 
react  most  dcletcriouttly  on  the  entire  organism.  A  Hchett  of 
cases  have  fallen  under  our  uotice,  in  which  they  produced 
general  ill-health,  and,  at  length,  death.  Most  of  these  indi* 
vidunls  were  finally  cut  ofti  with  shattered  constitutions,  by  pneu- 
monia, <iy8entery,  an<l  the  like.  .  .  .  The  dii-ect  signs  of  the 
disease  are  to  be  isoughl  in  the  uro-poietic  si-stcm,  but  especially 
in  the  urine.  Kepeaied  hatmaturia  in  sickly  individnala,  from 
unknown  causes,  often  came  before  ns  in  Egypt.  We  no  longer 
doubt  that  the  symptutUH  were  produced  bv  distoma- processes. 
The  eggs  of  the  disloina  were  found  by  Bilbarz  in  the  urine  of 
H  boy  who,  during  convalescence  from  typhus,  suftered  from 
hicnintnria.'  Symptoms  of  pyelitis,  or  slight  aflection  of  the 
bladder,  must  be  present  in  mnny  cases."  .  .  .  '•  Cases  also  came 
before  us  which  awoke  a  strong  suspicion  that  the  Distoma  dis* 
eAsc  sometimes  runs  its  course  as  an  acute,  severe,  and  painful 
disorder.  We  found  on  two  occasions,  in  the  bodies  of  persons 
who  had  rapidly  ilied  from  an  unknown  acute  disease,  uhuudanl 
recent  distonia-changes  In  the  bladder,  recent  pyelitis,  and  a 
uniform  dark-red  hypera-mia  of  tlie  kidneys.  In  other  cases  of 
suppoi^ed  rapid  typlius.  the  same  changes  were  found  in  the 
bladder  and  ureter."  These  researches  open  a  wide  field  for 
conjecture.  Not  otdy  may  urinary  dorangeiuonts  ami  uneniia 
be  occjisioned  by  the  ravages  of  the  panuiite,  but  septic  irife<*tion 
may  arise  from  the  accunmlatioti  of  heaps  of  deail  and  dy-ng 
atiirnals  in  the  portal  vessels;  itr  the  animals  may  creep  into  ihe 
general  circulation,  aud  find  their  way  into  organs  of  vital  im- 

fiortance;  in  one  instance  distoma  eggshells  were  found  in  the 
ilood  of  the  loft  ventricle. 

In  a  note  (o  hie  remarkable  paper,  Griesinger  throws  out  the 
cuT^ieclurc  that  the  endeniic  ha'uialuria  of  boi  countries  may  tie 
due  to  the  |>reeence  of  this  worm  in  the  urinary  passages.  A 
most  interesting  confirmation  of  this  conjecture  bos  been  sup- 
plied by  the  researches  of  Dr.  John  Jiarlcy.  Dr.  Harley  bad 
an  op[H)rtunity  of  examining  the  urine  of  three  gentlemen  who 
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had  resided  at  the  Cape  of  Good  Hope,  and  who  had  been  sub- 
ject to  the  endemic  heematuria  of  that  country.  One  of  them 
Btill  continued  to  be  afi'ected  with  slight  hsematuria;  the  other 
twoconaidered  tbemBelves  cured  of  the  hmmaturia,  but  were 
subject  to  gravel.  In  the  deposit  from  the  urine  of  all  three, 
Dr.  Harley  detected  numerous  ova  of  the  Bilharzia.  The  con- 
dition of  the  urine  in  the  first  case  is  thus  described  by  Dr. 
Harley:  "Pale-amber  colored,  sp,  gr.  1017.6,  acid,  deposits  a 
deep  layer  of  dirtyish-white  flocculent  matter,  amongst  which 
were  two  short  opaque  filaments  about  the  ^  of  an  inch  in 
diameter,  of  a  brownish  color  and  soft  consistence,  two  shorter 
and  wider  fragments  of  the  same  substance,  a  little  reddish  mass 
of  the  size  of  a  hemp-seed,  like  a  little  clot  of  blood,  and  nu- 
merous white  specks.  The  clear  limpid  urine,  when  acidulated 
with  nitric  acid  and  heated,  deposited  a  trace  of  albumen." 
Uric  acid,  oxalate  of  lime,  and  urates  were  also  sometimes  found. 
The  deposit,  examined  microscopically,  was  found  to  contain 
pus  corpuscles ;  and  theiilamentous  bodies  and  coagula  contained 
embedded  in  them  great  numbers — sometimes  thirty  or  forty,  or 
more — of  briglit,  highly  refractive,  oval  bodies,  which  were  iden- 
tified as  the  ova  of  Bilharzia  (Fig.  73).     These  observations 

Fio.  78. 


rirn  -'f  ililtiiiiv.lii  liii'iii^Inltiii.  Ti^uii'l  iji  th<'  iiririv  ol  ii  lUlli-iit  >>iilT<'rln|;  tvm  the  I'lideiiiii'  liB'QWluri*  xf 
iii1li.-fiv-liiiriiu-.    .;  HKl.     [AfliTllail.v.] 

seem  to  e«tal)liBli  the  parasitiL'  origin  of  the  endemic  hsematuria 
of  Capo  Colony,  uiul  render  it  extremely  probable  that  the 
endemic  lueniaturia  of  Mauritius  and  other  hot  climates  has  a 
similar  origin. 

An  example  of  this  curious  disease  came  under  my  notice  in 
the  person  of  a  groom,  who  had  l>een  in  the  employ  of  the 
Viceroy  of  Egypt.  I  am  indebted  to  my  friend  Dr.  Simpson 
for  an  opportunity  of  examining  the  case. 
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William  lUy,  tet.  19,  wu  admitted  into  the  Mancbcstcr  Infimuy 
under  Dr.  .Simpson,  in  FebroAry,  1871.  He  stated  thai  rather  mora 
than  two  yeam  ago  he  went  to  Cairo,  as  groom  in  the  service  of  the 
Viceroy  of  Ejfypt.  After  a  atay  of  some  months,  be  went  lo  Alexan- 
dria for  the  eummer.  returaioc  to  Cairo  in  the  winter.  He  returned  to 
this  country  about  tour  idoduis  ago.  White  in  ICgypt  he  had  l>t?en  in 
the  habit  of  drinkiag  the  water  of  the  !Nile  unaltered,  and  of  eatings 
wntar-oreme  finely  :  with  one  or  two  cxceplioiia,  he  invariably  rode  his 
horse  barc-backetl.  About  four  mouths  aiier  bis  arrival  in  (.'airo.  he 
observed  that  ho  piuiwd  bliHxly-lookiug  urioo,  aod  sbortly  allerwarda  be 
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suffered  pain  in  the  back  iind  perioeum  when  riding.  Bioco  then  he 
has  persist^iDtly  passed  turbid  urine  containing  blood.  He  is  now  very 
annMuic  and  thin,  but  in  fair  health  apart  from  the  urinary  affection. 
On  the  10th  of  March  X  examined  the  patient's  urine.  The  siH-cimen 
was  a  fair  sample  of  what  is  generally  passed.  It  was  smoky  aiitl  turbid, 
with  an  abundant  reddish-white  dejKwit  in  which  might  be  seen  little 
flakes  of  blood-clAts;  it  was  neutral  to  test-paper,  speriitc  gravity  lOlU, 
and  contained  a  Httk-  albumen— rather  more  than  the  bloo«l  and  pus 
Wouhi  account  for.  Under  the  micn»cupe,  the  deposit  was  seen  to  ©OD- 
e^ist  mainly  of  pus,  mixed,  however,  wiih  bloo*l,  both  in  the  form  of 
shreddy  ciotn  and  a«  free  corpuscles.  Both  ova  and  free  embryos  of 
the  Bilbarzia  h.-emattibia  were  present  in  considerable  numbers  (see 
Fif^.  74).  The  embryos,  in  the  mature  ova  V2),  exhibited  slow  exjMUid- 
ing  and  cnntraclini;  as  well  as  oscillstiug  movemeuts;  these  expansile 
movements  were  eepecinlly  nxu  in  the  cervical  nurrowiug,  whiiJi  at  nnt; 
time  bbcamo  very  marked,  and  anou  vias  aimoRl  i>tla<-ed.  The  fret! 
embryos  (1 1  moved  actively  in  the  urine  for  Hime  hours  after  its  emix- 
sioo.    They  were  cuvercd  all  uver,  witli  tlie  exception  of  the  head,  with 
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loDc  vibrating  cilia,  by  meaas  of  which  ther  moved  in  varioQi  directioiu, 

lirito  inLorvala  of  ciuie8c«Dc«.  At  limes  no  embryo  couM  be  Bcen  racing 
the  field  ol  the  microscope  with  ?uch  ^peed  that  the  eye  could 

^Bcarccly  I'ollow  It — at  other  limes,  the  movement  couBiatcd  io  stretching 
out  the  btidy  to  irs  full  length,  iwd  then  retracting  it  to  on  oval  or  half 
shape.  When  moving  across  the  field,  the  bodv  turned  over  and  over 
on  lU  imigitudinal  axia.  Homctimc^  the  hca<f  was  rotmctcd  into  the 
interior  of  the  body.      A  number  of  empty  cggshoJiB,  with  irregular 

I  openings  in  Lhcm,  or  in  frogmcuta,  were  also  seen  scattered  over  the 

'field. 

Tlittt  patient  continued  under  observalion  for  two  or  Ibrec 
weeks,  aii<l  theti  let^  tlie  hospital  witliouc  leave. 

In  this  case  nil  the  ova  liaa  terminal  spinee — not  lateral  oiiea 
— 80  tJiat  they  roButnbled  exactly  the  ovu  tbund  bv  Harley  in  iJie 
CAsea  from  South  Africa.  I>r.  Harlcy  states  that  in  hia  ojk»i»  he 
never  "  met  with  a  free  Uviug  embryo  in  the  urine.  Egffs,  which 
split  open  and  liberate  activo  embryos  imniedlatelv  alter  they 
are  placed  in  water,  remain  quiescent  for  on  iixfeSnile  time 
when  lull  in  the  urine,  atid  all  attuinpliB  tu  hatch  thum  in  this 
fluid  kept  fresh  and  warm  had  invariably  (ailed  "  ("  Med.-Chir. 
Trans.,"  vol.  54).  In  the  ca«e  just  recorded  this  was  certaiuly 
not  the  case — the  embryos  moved  actively  in  the  urine  for 
several  hours  after  its  emission. 

It  dues  not  appear  that  a  man  atlected  with  tliis  disease  is 
capable  of  transmitting  it  tu  his  wife.  Tlie  wife  of  one  of  Dr. 
Uarley's  patients  ttad  three  or  four  healthy  children,  and  the 
hnshanil  had  been  imssing  nntubers  of  the  eggs  of  the  pni^asile 
every  day  of  their  married  life — yet  the  ladyhad  never  bad  the 
Blightest  ttymptoms  of  the  paroeitic  diBOBse,  and  the  urine  was 
free  from  all  traces  of  tlie  parasite.  It  seems  probable  that  the 
parasite  usually  gains  entrance  into  the  b^Kly  through  Uiu 
stomach  by  means  of  drinking  infected  walur  or  eaEiri<;  Hulad,  to 
which  the  iniinitc  animal  or  itfl  erahryos  or  ova  adhere.  Dr. 
Harley  suggests  that  it  sometimes  obtuinti  admission  through 
the  skin,  tnat  the  minute  leech-like  animal  fixes  itself  to  the  skin 
of  a  jjersoii  in  bathing  or  wading,  and  implants  the  ova  iu  some 
superficial  vein.  If  such  be  the  case,  it  is  easy  to  understand 
that  the  hjitching  process  and  irritation  attending  the  movements 
of  free  embryo*  would  result  in  an  indolent  form  of  ulceration, 
and  that  the  little  animals  might  l>o  carried  by  the  circulation 
from  the  legA  to  the  urinary  organs.  It  is  cortain  that  new 
colonists  iit  the  Cape  are  very  apt  to  be  attacked  by  indolent 
aorcs  on  the  legs,  and  it  seems  not  unlikely  that  their  origin 
may  tlius  be  accounteil  for. 

Of  the  treatment  of  this  |>amsite.  l>r.  Harley  observes :  *'  I  have 
found  that  a  draught  composed  of  "Lxv  each  of  oil  of  turpen- 
tine and  male  fern,  and  i>iv  of  chloroform,  in  ^g  of  tragacanth 
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"mTxluro,  jtiveu  every  luumiug.  brought  away  great  immbers  <»f 
tlio  ova.  The  aaliru*  (^nii<lUioii  of  \hf.  urine  is  much  (liniiiiisheil. 
and  ihe  rermi  irritation  and  jtain  <1iie  to  the  presence  of  crvfltal- 
litie  concreliuiis  iiru  much  rclieveil  by  the  uuministraiion  of  bi- 
carbonate of  potash  in  copious  draughts  of  water.  The  alkali 
(lieBolvoH  the  uric  acid,  which  I  heVieve  to  be  the  cementing 
medium  of  the  oxalic  deposits,  and  thus  the  disintegration  of 
iho  calculi  i»  tacihiated,  and  their  formation  prevented.' 

From  the  roaearehefi  of  8ieboh3  on  the  trematode  worms,  it 
may  he  assumed,  that  between  the  ciliated  embryo  above  men* 
tioued  and  tlie  adult  sexual  wortu,  there  are  two  other  distinct 
forms,  which  eerve  tu  complete  the  chain  of  metHniorphoses 
connecting  tbeae  two  extremes  of  development.  Fresh  water 
mollusua  ami  lish  arc  probably  the  victiniB  Bclectcd  by  the  f*ara- 
siie  during  its  development  through  these  intermediate  stages, 
llarley  on  these  grounds  suggests  the  following  prophylactic 
measures  in  diFitricts  aflbeted  with  endemic  hematuria  :  1.  The 
water  ahonld  be  conveyed  from  its  source  to  its  destination  in 
covered  chantieU.  no  that  the  ova  contained  in  the  urinary  and 
fecal  nrocin{;lfl  of  those  inlesied  witii  the  parasite  may  he  pre- 
ventea  mixing  with  it.  2.  Prinking  water  should  l>e  tiltere*!. 
3.  Salads  which  may  entangle  small  mollusca  containing  jmra- 
aitefi,  and  uncooked  motlusks  and  fish  (as  smoked  fish),  should 
be  carefully  avoided. 

When  the  ravages  of  the  para.iite  are  coniined  to  the  bladder 
and  procitate  local  meanb  may  be  employed.  Dr.  llarley  tried 
the  eflectt!  of  injections  of  wormwood,  quassia,  and  iouide  of 
potafisinm.  lie  obtained  good  results  only  with  the  losL  He 
recommends  a  eolution  of  20  or  30  grains  of  the  iodide  in  5 
ounces  of  tepid  water  to  he  injected  every  second  or  third  day. 


IlI.-FILARIA  SANQtriNIS  HOMIXIS— i«»M 

In  1872  Dr.  T.  K.  Lewis  made  the  interesting  observation 
that,  in  India,  uhylous  urine  always  contained  large  numbeni  of 
a  minute  nematoid  worm,  to  which  he  g:ive  the  name  of  ^iaria 
Sfinguhu-i  Jlomhiis.  Further  obser  vation  led  him  to  the  discovery 
that  the  same  worm  was  present  in  the  blood  of  cliyliiric  patients, 
and  in  such  numbers  that  a  single  drop  of  hlooil  extracted  from 
the  finger  almost  invariably  tthowed  the  proscTice  of  one  or  several 
tilaria;.  The  symptoms  found  coincident  with  this  worm  by  Dr. 
Lewis  wore  past  or  present  ohyhiria,  and,  less  frequently,  persist- 
ent diarrhwa,  conjunctivitis, duafne8s,elup)iHntiasi(t  of  the  scrotum 
or  legs.  In  one  case  iilariiB  were  found  abundantly  in  the  blood 
of  a  man  three  years  afler  the  chyluria  had  ceased. 

The  Kilaria  Sanguinis  Honiinis  is  a  long  narrow  worm  about 
the  breadth  of  a  red  blood-disk  and  ■^  of  an  inch  in  length  {U€ 
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Fig.  75).  "When  examined  in  fresh  drawn  blood  it  exhibits  very 
active,  wriggling,  snake-like  movements.  It  consists  of  a  deli- 
cate hyaline  tubular  envelope  closed  at  both  ends.  Within  this 
the  worm  elongates  and  contracts.  Under  a  magnifying  power 
of  600  diameters  transverse  striae  can  be  detected  and  granular 
aggregations,  but  no  distinct  evidence  of  oral  and  anal  orifices,  nor 
of  any  other  structure.  Its  habitat  is  the  blood,  and,  owing  to 
its  minute  size,  it  is  capable  of  circulating  through  the  capilla- 
ries. Whether  it  is  capable,  like  the  trichina,  of  inducing  gen- 
eral febrile  disease  is  uncertain — though  one  of  Br.  Lewis's  cases 

Fio.  76. 


FiUrln  San|(ulD<a  lIumiDiB — from  a  dmp  of  I'luoil  obulnod  by  pricking  the  nogerof  k  Earopeau 
wonian  pufTi-ring  from  chj-lurln.     A  fow  blixnl-diBkn  urt>  Intrudncel   to  (hoir  the  relatiTe  die  of   (he 

Fllnrie,    X  ^'"-     [Af'T  I-i'wi..] 

indicates  this  pretty  strongly.  It  local  effects  are  supposed  to 
depend  on  the  formation  of  aggregations  of  filariae  which  block 
up  the  capillaries,  and  cause  by  their  active  movements  irrita- 
tion and  rupture  of  the  blood  channels  and  lymphatics,  and  thus 
lead  to  theappearance  of  chyle  and  blood  in  the  urine,  to  discharges 
from  the  cutaneous  surfaces,  with  thickenings  and  inflammation 
of  the  skin  and  intestinal  mucous  membrane — giving  rise  to  hy- 
pertrophy (elephantiasis)  of  the  integument,  diarrhoea,  and  so 
forth. 

Dr.  Bancroft,  of  Brisbane,  discovered  filariffi  in  the  blood  of 
persons  suffering  from  chylous  urine  in  Queensland,  Australia, 
He  kindly  sent  me  some  specimens  preserved  in  glycerine  and 
water  enclosed  in  hermetically  sealed  capillary  tubes.     I  had  no 
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difficulty  in  identifying  these  with  the  filarin?  (leacribcd  by  Lewis. 
Pr.  Bancroft  iiif'era  Irora  his  experieuco  that  the  distiaso  is  not 
coninmnicalcd  from  pcraon  to  [►erftoii  in  the  sanio  family,  hut 
think»  that  it  may  be  cummuDicattitl  by  drinkinj;  contaniinated 
wuler  Dr.  Baucroll  found  it  nmcli  easier  to  detect  the  filaris 
in  the  lOnod  than  in  the  urine. 

The  filnrite  found  by  Dr.  Bancroft  were  also  submitted  for 
exaiiiiniition  to  Dr.  ('ohhold,  who  identified  them  with  Lewis's 
filaria',  and  showed  that  they  were  only  the  emhrvo  form  of  a 
worm  of  which  the  aduft  wa«  as  j*et  wanting.  Dr.  Hancroft, 
in  1877,  after  renewed  searching*,  was  able  to  announce  tho 
diBcovery  of  the  adult  worm,  which  was  Btyled  by  Dr.  Cobbold 
FHarui  Bann-ofti.  The  Hpecimens  first  exainiued  were  obtained 
fVoni  a  lymphatic  abscess  of  the  arm  and  from  a  iiydrocele  of  the 
epermatic  cord,  and  were  discovered  to  h«  examples  of  the  female 
worm.  It  is  about  three  inches  in  len^h,  and  at  the  thickest 
part  about  ^^  of  an  inch  in  diameter.  A  complete  uterine 
eyetcm  terminates  tn  a  vu^nal  pouch,  opening  near  the  head, 
and  from  the  genital  opening  lar^e  numbers  of  the  embryo 
Jilaria-  are  discharged.  The  diacovery  of  tho  adult  worm  has 
since  been  confirmed  by  Lewis  and  Manson,  the  latter  of  whom 
saw  the  parasite  m  situ  in  a  dilated  lymphatic.  The  male  worm 
has  not  yet  been  discovered. 

The  blood  of  a  patient  who  is  the  boat  of  the  parasite,  does 
not  contain  the  cnihryo  filarial  at  all  times  of  the  day,  hut  a 
most  remarkable  periodicity  has  been  observed  in  their  appear- 
ance. In  ordinary  circumstances,  the  filaria;  make  their  appear- 
ance in  the  blood  at  sunset,  increase  in  numbers  up  to  midnight, 
and  then  gradually  diminish,  to  disappear  entirely  at  about  nine 
or  ten  o'clock  in  the  forenoon.  Manson  showed  that  this  perio- 
dicity was  interfered  with  by  a  febrile  attack,  but  Mackenzie 
{.SF.t  page  353)  made  tho  remarkablo  observation  that  the  perio- 
dicity coidd  be  coniplclely  reversed  by  causing  the  patient  to 
rest  in  the  daytime  and  to  be  active  and  take  his  meals  ilurinfit 
the  night.  Under  such  conditions  the  rise  and  fall  in  the  num- 
bers of  the  filarife  were  a^^ain  observed,  but  at  similar  hours  of 
the  day  and  not  of  the  night.  The  fate  of  (he  filarite  in  the  body 
is  as  yet  doubtful.  In  Dr,  Mackenzie's  Kos-ii  the  number  of 
filarifip  in  the  blood  was  estimated  at  from  thirty-six  to  forty 
millions,  at  the  period  of  the  greatest  number. 

It  is  now  apparent  that  a  patient  may  for  a  long  [>eriod  he 
tho  host  of  this  parasite  without  showing  any  morbid  symptoms. 
It  is  evident  then  that  some  additional  circumstances  must 
occur  to  cause  the  severe  symptoms  mentioned  above,  which  are 
probably  due  to  obstruction  of  the  lymphatic  cbunnelii.  Maneon 
IB  of  opinion  that  this  event  is  nothmg  else  than  an  abortion  of 
the  parent  worm,     In  the  early  stages  of  its  development  the 
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HIarial  embryo  lies  curled  tip  in  \ts  capsule,  but  as  it  ncarA  matu- 
riLv,  gradually  olonfi;ate8  au<l  tttretclius  its  vuiit>ute  uutil  it  as- 
stiniw  (ho  tiirend-ltko  form  in  which  it  ie  iisimlly  observed.  In 
this  shape  it  i»  abl«  to  pass  freely  tliruugli  the  various  lymphatic 
iiiiil  liii!riiiu  capillaries.  If,  however,  the  embryo  bo  discliarg^i 
into  the  hloo^l  stream  before  the  process  of  elongation  is  com- 
pleted, according  to  Manson  itti  more  rounded  shape  renders  its 
nassiige  itlong  the  Braullor  lymph  capillaries  impoasibtc,  and  the 
lyiiipli  stream  is  hence  obstructed. 

TIk"  researches  of  Mnrisuu  Iinvo  also  revealed  the  lutereftiu^ 
fact  that  the  female  of  a  certain  species  of  mosquito  act*  as  the 
intermediary  Iiost  to  tlif:  parasitt;.  The  embryo  tilariic  shows  a 
teuilency  to  curl  ronnil  any  line  object  with  which  they  arc 
brought  into  contact.  In  this  way,  it  is  believed,  ihey  curl 
rouna  the  proboscis  of  the  mosquito,  and  are  so  transferred  to 
the  stomncb  of  the  insect.  This  is  rendered  probable  by  the 
fact  that  the  blood  foutid  in  the  stomach  of  the  mosquito  con- 
tains more  tilaria;  than  the  blood  of  the  host.  Most  of  the 
tilaria:  embryos  are  cither  digested  or  passed  out  with  the  feces 
of  the  moscpiito.  Some,  however,  uevtiio|i  and  are  finally 
liberated  by  the  death  of  the  mosquito  and  disintegruiiou  of  its 
body.  Their  future  transference  to  man  is  probably  by  means 
of  drinking  water. 

IV.— STRONG  YLUB  6IGA8.— Aiu&>/^Ai. 
{EvatrongtflHS  Oiffot — Di4»inff.) 

This  is  the  largest  of  the  nematoid  worms,  and  in  its  general 
conformation  resembles  a  gigantic  lumbricus.  The  male  meas* 
urea  from  ten  inches  to  a,  foot  in  length,  and  a  quarter  of  &ii 
inch  in  breadth,  while  the  female  has  sometimes  a  length  of 
more  than  a  yard.  It  is  distinguished  from  tlie  comm<in  round 
worm  by  its  reddish  color  (which  is,  however,  apparently  duo  to 
the  sangnineous  fluid  in  which  it  is  usually  bathed),  its  greater 
size,  and  tlie  existence  of  six  nodules  or  pupillie  round  the 
mouth.     The  Ascaris  lumbricoide*  has  only  three  oral  [tapillte. 

The  worm  is  almost  peculiar  to  the  kidney  and  urinary  pas- 
sages,  and  is  very  rarely  found  elsewhere.  It  inhabits  wea*el», 
the  North  American  mink,  and  has  been  found  in  the  do^,  wolf, 
horse,  ox,  and  some  other  anintals;  aeconling  h)  Sclincider 
certain  kinds  of  Hsh  are  tlie  intermediate  bearers.  It  is  "f  ex- 
treme rarity  in  the  human  subject.  Of  the  seventeen  alleged 
coses  collectcil  by  Davaine,  he  only  classes  seven  as  even  prob- 
able instances.  There  are  none  of  reccrit  occurrence:  and  it  is 
evident  that  most  of  the  alleged  eases  were  really  examples  of 
tumbrici,  which  had  penetrated  into  the  urinary  passages  from 
the  intestines. 


KRRATIO   WORMS. 


586 


A  very  fine  apeciiiifii  is  preoerved  in  tlie  museum  of  the 
London  College  of  Surgeons,  wbicli  I  liavo  hail  an  opportunity 
of  examining;.  It  \s  an  iindnulitod  stroiij^yluH,  mora  Than  a  foot 
long.  It  oi'igiiiallv  bulon^d  to  BrwikcB**  nioBeum,  and  is 
entered  in  BrookcHV  catahigiie  aw  "an  unf^imnuiiily  tine  f^peui- 
men  of  an  enormous  worm  (strongjlns  iPKnsl  found  in  the 
kidney  of  a  patient  of  the  lattJ  Tlionias  Sheldon,  Estj." 


Pio.  70. 


V  — PENTASTOM  A    DRNTICULATUU— i?iufof/>ilf. 

TIlie  )B  u  very  minute  encysted  |»ara«ite,  about  a  lino  and  a  half 
long,  club-shaped,  with  u  (fonble  pair  of  hooks,  and  devoid  of 
sexual  organs  [see  Fig.  76,1.  It  is  conjectured 
by  Darainc  to  be  the  larva  of  ncntastoma 
teenioides,  which  infe«t«  the  frontal  sinuscR  of 
dogs  and  horses.  Xo  symptoiun  are  known 
to  00  produced  by  it. 

The  only  knoun  instance  in  which  the 
parasite  was  found  in  the  urinary  organs  is 
the  following:  In  making  the  autopsy  of  a 
painter,  sixty-two  years  of  age,  who  died  of 
uright's  disease,  \V  ugner  found  on  the  convex 
border  of  the  right  kidney  a  small,  whitish, 
slightly  raised  oval  patch  ot  tibroug  appear- 
ance, about  one-seventh  of  an  inch  long.  It 
was  situated  under  the  capsule  of  the  kidney. 
This  little  body  was  hollow  in  the  interior:  it 
contained  a  yollowisli  mass,  which  on  exami- 
nation disclosed  the  rircscncc  of  a  worm, 
which  wait  recognized  ait  the  pcntastoma 
dentieulatum  of  Rudolphi. 

This  worm  h  common  on  the  surface  of  tlie 
lirer  in  goats,  oxen,  rabhirs.  cats,  and  some 
other  animals.  It  has  nleo  recently  been 
found  on  the  surface  of  the  liver  in  man,  by 
Zenker  in  Dresden,  Ileschl  in  Vienna,  and 
by  Virchow,  Wagnor,  and  Frerichs  in  other 
parts  of  Germany.  Cobbold  states  that  Dr. 
Murchison,  during  the  time  he  held  the  office  of  l*alholog;ist  at 
the  Middlesex  Hospital,  diligunLly  searched  for  it  without 
success. 

VI  — KRUATIC  WORMS. 

intestinal  worms  sometimes  penetrate  into  the  urinary  paa- 
sages,  and  are  voided  with  the  urine.  In  women  thrend  worms 
occasionally  creep  into  the  bliiddcr  through  the  urethra:  and 
in  both  sexes  lumbrici,  and  jnints  of  tapeworm,  havo  been 
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known  to  creep  into  the  bladder  through  fistulous  communica- 
tions caused  by  abscesses,  passage  of  pins,  lithotomy,  etc. 

VII.— SPURIOUS  WORMS. 

The  spiroptera  hominis  of  Rudolphi,  the  diplosoma  crenata  of 
Farre,  and  the  dactylius  acukatus  of  Curling,  have  been  clearly 
proved  by  Schneider  and  Cobbold  to  be  examples  of  imposition 
— witting  or  unwitting  on  the  part  of  patients.  The  history 
of  the  so-called  diplosoma  crenata  of  Farre  furnishes  one  of  the 
most  remarkable  examples  ever  put  on  record  of  long-continued 
and  successful  deception  practised  on  scientific  inqmrers.  The 
following  references  maybe  consulted  on  the  subject:  W.  Law- 
rence, "Med.-Chir.  Trans.,"  vol.  ii.  385;  A.  Farre,  "  Beale's 
Archives  of  Medicine,"  vol.  i.  p.  290 ;  A.  Schneider,  "  Reichert 
and  Dubois's  Archiv,"  lHti2,  p.  275 ;  Cobbold,  "  Entozoa,"  pp. 
403,  409;  Curling,  "  Med.-Chir.  Trans.,"  vol.  xxii.  p.  274. 


CHAPTER  XIV. 

ANOMALIES  OF  POSITION,  FORM.  AND  NUMBGU  OF  THK 

K1DNEY8. 

Ttifi  kidneys  are  Bubject,  Hkc  other  organs,  to  certain  devia- 
tiuDs  from  their  DAtural  nitualioii,  form,  anil  number.  Most  of 
theee  ileviatiuns  are  uuiii;eiiitiil :  others  are  HO^uired  later  in 
life  throufth  accident  or  disease.  Sonieof  tbem  are  appreciable 
during  life,  and  are  liable  to  bo  confounded  with  wholly  dif- 
ferent pathological  states;  others  are  entirely  latent,  and  arc, 
so  long  as  the  healthy  state  is  maintained,  nowise  detrimental 
to  the  Bubjoct  of  them,  but  bring  greatly  increased  risk^,  under 
certain  contingencies  of  obstruction  to  t^io  course  of  the  urine. 

I.-ANOMALIES  OF  POSITION. 

Tbe  kidneys  may  occupy  an  unnatural  situation,  and  remain 
permanently j£rfW  m  that  situation;  or  the  misplaced  organs 
nia^'  possess  a  certain  mobility. 


A.  Fixed  Malpositions  of  tht  Kidneys. 

The  kidney  may  be  displaced  downwards,  upwards,  or  later- 
ttllyi  by  the  pressure  of  a  tomor  growing  in  its  vicinity,  or  by 
an  enlarged  liver,  spleen,  pancreas,  or  suprarenal  body;  in 
these  oases  the  malposition  ia  acquired.  Hut  the  ma!|jo9ition 
may  also  be  congenital,  tnstond  of  lying  beside  the  vertebral 
column,  deep  in  the  lumbar  region,  the  or;^n  may  be  fixed  tn 
front  of  the  verlebrre,  or  on  tho  brim  of  the  pelvis  or  within 
that  cavity  ;  in  a  case  figured  by  Kuvsch,  the  kidney  lay  cross- 
wise, with  it-s  hilus  turned  upwarcis,  tbe  ureter  descending 
behind  it, 

A  kidney  congenitall}'  misplaced  usually  deviates  more  or 
less  from  its  natural  contiguration,  and  is  associated  with  mal- 
posiciou  of  some  portion  of  the  large  intestine  and  i>eritoneum. 
The  renal  artery  and  ureter  also  net^oasarily  deviate  less  or  more 
from  their  natm-al  distribution.  The  corresponding  suprarenal 
capsule  does  not  (iu  congenital  cases)  follow  tlie  kidney  into  its 
abnormal  situation,  but  invariably  occupies  its  usual  place  in 
the  lumbar  region. 

By  far  the  most  common,  and  also  the  most  practically  im- 
portant, of  the  fixed  misplacements  of  the  kidney,  are  those  in 
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which  the  organ  lies  within  or  upon  the  brim  of  the  pelvis.  In 
these  cases  the  misplaced  organ  is  liable  to  be  felt  during  life, 
either  through  the  abdominal  wall  or  the  vagina,  and  to  be 
mistaken  for  some  other  object;  if  it  lie  within  the  pelvis  it 
may  embarrass  and  complicate  parturition. 

In  twenty-one  cases  of  congenital  malposition  of  the  kidney 
which  I  have  been  able  to  collect  and  compare,  the  abnormality 
was,  in  every  instance,  confined  to  one  kidney,  and  the  left 
kidney  was  much  more  commonly  affected  than  the  right  (left 
15,  right  6). 

The  most  frequent  of  these  deviations  was  to  find  the  kidney 
lying  obliquely  on  the  sacro-iliac  synchondrosis,  as  represented 
in  Fig.  77.     In  some  of  the  cases,  the  organ  was  fixed  beside 

Fio.  77. 
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the  uterus,  or  transversely  between  the  rectum  and  bladder,  or 
across  the  prominence  of  the  sacrum. 

Mr.  Canton  has  described  and  figured  a  curious  specimen, 
taken  from  a  man  who  died  (of  bronchitis)  at  the  age  of  twenty- 
seven.  There  were  no  renal  symptoms  during  life.  The  right 
kidney  was  in  all  respects  normal;  but  the  left  waa  situated 
below,  and  between,  the  bifurcation  of  the  aorta,  as  shown 
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in  Fig.  78.  Instead  of  presenting  the  ordinary  kidney-shape, 
the  gland  was  rudely  oval,  and,  on  some  parts  of  its-surfiice, 
lobulated.  The  pelvis  of  the  organ  was  directed  almost  imme- 
diately forward,  and  the  upper  portion  of  the  ureter  was  dilated, 
owing  to  the  impaction  in  it  of  an  oxalate  of  lime  calculus, 
weighing  2J  drachms.    The  left  renal  arteries  were  two  in 

FiQ.  78. 


Xr  Canlon'i  cms  of  inisplarHl  and  lubutated  kldne;.    (From  ilio  the  TnuuacUoiii  of  ttie  PMbuloglcal 

Societj,  Tol.  xlll.  p.  147.) 

number,  and  sprang  from  the  forepart  of  the  aorta  at  a  short 
distance  above  its  division.  The  sigmoid  flexure  of  the  colon 
was  placed,  as  represented  in  the  engraving,  on  the  right  side  ot 
the  kidney. 

It  rarely  happens,  that  malpositions  oi  this  class  produce  any 
evidence  of  their  existence  during  life ;  but  sometimes,  as  in 
the  two  following  cases,  the  misplaced  organ  forms  a  palpable 
tumor  in  the  abdomen,  which  is  liable  to  be  mistaken  for  some- 
thing of  a  more  serious  character;  or,  in  the  female,  it  may 
constitute  an  obstacle  to  parturition. 
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Case  1  -     Lejt  kidnetf  nvttfonnod,  and  tUuated  ovtr  the  left  wero-iUae 

Srtdwndroau,  miti  tkenjor  an  nbdominal  Iwnor  (Durham,  "  Guy's  Hoep. 
cp<»rt«."  1800,  p.  40i). — Mr.  W.  S.,  previously  in  (jood  hoiltb,  suf- 
fered, at  the  age  of  furly-Rvc,  fmm  u  severe  attack  of  fever.  During  his  \ 
rocovory,  bo  iioticccl,  fur  the  first  time,  a  tum6r  deeply  sealed  in  the 
hypogastric  region,  aumcwhaL  oo  the  XaW  of  the  middle  line.  This 
tumor  wus  fuiiiKl  on  esumintttioD  tn  he  oval  in  form,  somewhat  elartic 
Co  the  ttiuch,  and  fixed.  It  was  not  nndulatci),  nor  did  it  preacnt  aoy 
diatinctive  elevations  or  ilepreAsiotis.  Manipulation  gave  rise  to  very 
disagreeable  scDnationB,  but  not  to  acut«  pain.  (VtHsiderablc  alarm  «as 
felt  by  the  patient,  especially  as  anme  raembers  of  bLi  family  had  died 
from  "tumor  in  the  abdomen."  In  the  course  of  a  flhort  time,  wliea 
oonvftlescence  from  the  fever  was  established,  a  neoond  opinion  waj' 
taken.  The  conetusion  arrived  at  was,  that  there  existed  io  the  tower 
port  of  the  abdomen  "  a  tumor  of  doubtful  charaeter."  Iodine  oiol- 
meat  was  applied,  »nd  iodide  of  potanium  taken  intemally.  The  treat- 
ment waA  continued  for  itome  time,  but,  of  course,  did  not  produce  ibe 
eljghteet  elfect  on  the  tumor.  Mr.  S.  never  thoroughly  recovered  bis 
health  and  strength,  and  about  four  or  live  years  ai\er  bis  attack  of 
fever,  died  of  pulmonary  diseaae. 

Avtopsy. — Upon  opening  the  abdomen,  it  was  at  ooce  sewn  that  tli« 
supiKJsed  tumor  was  nottiiug  more  than  the  left  kidney,  which  waa  situ- 
ateu  over  tlie  sacro-iliac  8y)ichondro»ii:«,  and  extended  soniewbat  on  to 
the  promontory  of  the  sacrum,  and  «I«o.  by  its  lower  part,  into  the  true 
pelvia.  The  colon  formed  uo  sigmoid  tlexure  in  tbe  tell  ilinc  fissa,  but 
paaseil  aonKw  the  middle  line;  and  tin:  commencement  of  the  rectum 
was  on  ibe  right  cide  of  the  Bacnim.  The  aupnirenal  capsule  was  iu  its 
normal  [M^iiion.  The  kidney  presented  two  depreasions,  which  divided 
its  surface  t>uniewhat  indistinctly  into  three  portions.  The  principal 
arterial  supply  was  derived  direrrly  from  the  aorta,  by  a  braoch  ooming 
offjusi  above  the  bifurcation ;  a  branch  of  the  oommondliac  artery  m 
the  oppomtt  side,  and  a  branch  of  the  internal  iliac  of  the  same  side,  also 
supplied  differi'nt  parte  of  the  organ.  There  was  one  princi[)al  vein, 
which  passL'd  from  the  Internal  and  posterior  part  of  the  kidney  into 
the  vena  cava  just  above  the  junction  uf  the  common  iliac  veins.  The 
ureter  resulted  from  the  junction  of  four  branches;  of  these,  two  came 
from  the  upper  anrl  p.jsterlor  part,  while  the  two  principal  ones  came 
from  the  aut*rior  and  lower  part ;  these  bmnchca  joined  one  anotber 
about  an  inch  from  their  several  points  of  exit  from  the  organ.  ThnS' 
this  kidney  presented  no  distinct  hiius,  nor,  consequentiy,  did  it  pflSStM 
the  characteristic  kidneyshape.  The  right  kidney  was  in  its  natural 
position,  and  both  glands  were  quite  healthy. 

Cask  2.  A  vii»piaeed  lejt  kidnetf  ufftring  un  ofMadm  to  partarilum 
(^Uobl,  cit«l  by  Kiiyer,  loc.  cl^,  torn.  iii.  p.  774). — The  subject  of  this 
obeervaliiin  was  a  woman,  iu  whom  the  leu.  kidney  was  situated  deeply 
on  the  inside  of  tlie  jwoaa  muscle.  Iu  two  labors,  through  which  thu 
woman  had  pasaeil,  a  tumor  was  formeil  each  time  on  the  lefl  side  of  the 
pelvis,  which  excited  lixeil  and  lucruatiiiig  pain  with  each  contraction  of 
the  uterus;  the  pascage  of  tho  heAd  was  thereby  retarded,  but  both 
accouchements  were  happily  accuiitpliehed. 
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Tub  DiAflNOSia  of  a  misplaced  kidney,  forming  a  |)elvic  or 
abdominal  tumor,  resta  on  the  niotlerute  »v/.c  unci  the  smooth 
elastic  feel  of  tlie  tumor,  togelber  with  the  (.'xisiciicc  ot'  a  want 
of  fulness,  or  a  slight  hollowing,  of  the  corri-s|ioii(lir)^  hiiiihar 
recoil — denoting  tlie  alweuce  of  the  kidney  from  its  unual 
place.  The  shape  of  the  tumor  when  reniform,  of  course 
eroatly  aaeiBts  the  diaeiiosis;  but  in  a  largo  majority  of  such 
malpoBitions,  the  peculiar  ki<lney>shapc  is  not  preserved.' 

B.  Motabk  Kidbttya. 

Vague  alluHons  to  mobility  of  the  kidncyR  are  found  in  the 
works  of  the  old  writers  (Mcsu^  and  Uiolan),  hut  to  Raver 
belongs  tlie  credit  of  havmg  first  pointed  out  the  practfeal 
bearing  of  thlK  condition,  and  the  Hvmptomsaiid  signs  by  which 
it  may  be  recognized  duriiic  life.  In  this  country  the  subject 
hus  been  ably  illustrated  by  Dr.  Hare.  Mr.  Diirhum  has  brought 
together  and  colhited  ull  the  instanct-a  (10  in  number)  which,  up 
to  that  time  (I860),  had  been  verified  by  post-mortem  L>xumina- 
tions.  Oppolzer  and  Henoch,  in  (.Termany,  have  conti'ibtited  a 
number  of  caaes ;  Fritz  has  analyzed  all  the  cases  published 
prior  to  1859.  Since  that  date  comprehensive  essays  on  the 
subject  have  been  coniribuied  by  Bcct|uei  and  Rollot,  uod  still 
more  recently  by  Landau.  The  following  account  \&  hnsed  on 
an  analysis  of  70  cases,  parlly  derived  from  the  sourceN  above 
indicated,  and  partly  coniributwd  by  Miynelf. 

PursicAL  Sinifs  .\sh  ?tVMiTu.V!^.— The  kidney's,  in  their  normal 
state,  arc  secured  in  rheir  position  h^*  a  thick  investment  of 
adipose  tissue,  and  a  rvtlcctiou  of  the  [Kiritoneum  which  [>as8e8 
over  their  iiiiterior  tiurlacus;  but  uudur  i-ui'tain  cireunisiuuces, 
one  or  boih  kidneys  break  away  from  these  not  very  tirm 
attachments,  and  float  loose  amid  the  abdominal  viscera — no 
longer  bound  except  by  their  bloodvessels  and  excretory  ducts. 
The  degree  ot*  mobility  and  of  change  of  )>osition  which  the 
kidney  acquires  in  these  rasvs  varies  greatly.  In  the  generality 
of  cases,  the  organ  dest-ends.  when  the  patient  is  standing 
upright,  below  Ihe  margin  of  thu  ribs,  and  (H.-eupieK  u  diagonal 
position,  exletiiling  from  below  upwards  and  outwards,  midway 
between  the  costal  border  and  the  umbilicus.  In  this  siluatiou 
it  forms  an  oblong  tumor,  having  the  shape  and  feel  of  the 
kidney.  It  can  be  pushed  in  various  directions — upwsrds,  or 
downwards,  or  latei-ally — over  a  space  of  several  stjuure  iuehes. 
In  pei-sons  with  flaccid  bellies,  the  gland  can  Ik-  actually  graspeil 
with  the  band ;  and  a  sickening,  siukiug  sensation  is  experienced 

For  lhr««  Bd<]Mi<>nal  cit*«  of  Used  malpoaitlon  of  \\m  kidn«y.  «cf  EUtuiDBan, 
MoiMU^h.  f  Oobnrbk  ,  ixxiii.  p.  401  :'OoM«liii,  L'Union  Hti.,  IWB,  116;  *nd 
Powoll,  Lnnrvt,  IWJ,  i.  p.  1033. 
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Tvhen  it  is  compreHned ;  otherwise  it  is  usually  painless.  When 
the  pnticnt  lies  honzontailv,  the  displaced  kidney  can  be  thrust 
bae-k  ugatn  by  the  huud,  into  its  natural  situation  in  the  lumbar 
region;  but  it  generally  resumes  its  unniitural  place  when  the 
prcRsure  is  wUlidrawn.  The  respiratory  movcnienta  and  the 
posture  of  the  hiuiy  exercise  a  marked  influence  on  the  position 
of  a  movable  kidney.  Deep  inspiration  causes  it  to  descend, 
and  deep  expiration  to  ascend ;  it  falls  over  to  the  linca  alba,  or 
in  tiic  oppo.^ite  dir^^otion,  lis  the  body  is  inclined  to  this  or  that 
side.  It)  the  slighter  cases,  half  or  three  quartern  of  thu  length 
of  the  ortfan  i^  palpable  thronu;b  the  tath  abiiuniinal  walU,  along 
the  borders  of  the  false  ribs:  but  the  displacement  is  generally 
more  contiiderablu  than  this;  in  a  case  nieotioned  by  Johnson 
the  kidney  had  drifted  below  the  umbilicus;  in  another,  related 
bv  Day,  the  kidney  lay  in  the  iliac  fos^a,  and  could  be  moved 
hither  anil  thither  over  a  spatic  of  three  or  four  inches.  When 
the  patient  reclines,  the  displaced  or^jan  occupies  a  higher  poai- 
tion  than  afler  long  staudiiig  or  walking.  Percussion  does  not 
yield  a  dull  sound  over  a  movable  kidney,  but  a  muffled  tympa- 
nitic note.  When  the  loins  are  examined,  a  flattening  or  slight 
hollowing  of  the  renal  region,  on  the  side  of  the  displacement, 
is  perceived;  and  the  percussion  note  is  tympanitic — showing 
that  the  absent  kidney  is  replaced  by  intestine.  When  the 
organ  is  thrust  hack  by  the  hand  into  its  original  position, 
the  natural  bulging  iu  the  loiu  is  restored,  and  the  bowel  sound 
disappear. 

The  subjective  symptoms  vary  a  good  deal.  In  nome  cases  the 
symptonie  arc  so  alight  as  not  to  attract  the  patient's  attention, 
and  the  anomaly  la  only  detected  by  an  accidental  examination 
o\''  the  abdomen  in  the  course  of  some  other  complaint.  There 
is,  however,  usually  marked  sufieriuf^  and  inconvenience.  The 
most  common  symptoms  are  a  <lragging  pain  in  the  side  aggra- 
vated by  walking  or  standing.  Sometimes  the  palienta  are 
eonsciouts  of  tlic  existence  of  a  movable  tumor  in  the  abdomen, 
whicli  gives  them  serious  uneasiness,  and  produces  a  liypo- 
chon<lriaail  and  dcprcs»cil  state  of  mind.  In  oue  instance  the 
movements  were  mistaken  for  those  of  a  child  in  the  womb. 
Sometimes  the  stomach  is  disturbed' — more  frequently  the  bowels 
are  afl'ected,  either  with  Htful  diarrhoea  or  with  constifiation. 
Pains  o(  a  neuralgic  character  art-  geiu-rallv  experienced  in  the 
neighborhood  of  the  displaced  organ,  and  radiate  thence  in 
various  directions — into  the  loins,  round  the  waist,  down  to  the 
lower  parts  of  the  belly,  and  along  the  thighs. 

■  DiccaUve  duiurbuices  bare  been  Kttributrd  to  tfa«  traoliori  whkli  a  iuotnIiI* 
kidney  on  the  right  side  m«v  eicrt  nn  Uift  s*cond  (Mition  of  the  dixxlMiitin. 
Ub«tr»cti(>n  to  tli«  iriu-«iltie,  to  iTt-Omfd,  b«»  bw-'ii  wid  tuhitvecuu<vddiUlniiMti  ^r 
tliQ  ttADiach.  (Milller-Warncck,  B«rl.  klin.  Wocbenschr.,  IS'V.No  SO;  .^tUW, 
Wien.  ilcd.  W«ch«iuclir.,  1870,  N<w.  4  uid  b.) 
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In  ftome  caites  serore  jmriixvsnis  reRcinhling  hilinry  or  tie* 
phntiuL-otic  occur  from  liiuu  tu  titiiti,  aecurDpuuiod  with  t4i<;lciie88, 
vomiting.  stiiv(?ring,  fHintness,  iiml  stgua  of  local  peritonitia. 
During  these  attucka  the  kitluey  beeomea  considerably  swollen, 
and  forma  an  imniovoblc  and  nuintul  tumor  in  the  abdomen. 
When  the  imroxysm  lias  subsided — which  it  uatially  doea  after 
n  few  days  of  re^I  in  bed  and  tho  use  of  upiati*?  and  warm  ex- 
tcrnul  applications — the  kidney  hccomos  again  roihiced  in  size 
and  resumes  its  mobilily.  Sometiniei*,  however,  it  contracts 
infliunniiilory  n(]he«>ioii»  to  the  partri  around,  and  remains  per- 
TUftnently  fixed  in  its  new  i>osition.  The  exact  cause  of  these 
liaroxysme  is  somewhal  obtK-ure.  They  sometimes  set  in  sud- 
denly, while  the  putieiil  \»  in  bed,  witlioiic  apjireciahle  niUft<>; 
more  often  they  follow  some  unusual  exerciec,  or  an  iiidigei^tible 
meal,  or  they  occur  at  the  menBtrnal  |>eriodB.  In  some  ensee, 
at  leoat,  it  is  probable,  as  Gilewski  ha^  pointed  out,  that  they 
depend  on  a  sort  of  atrangulatiou  of  the  kidney  from  the  pree- 
Btire  of  tho  dit^placed  organ  on  its  own  ureter,  and  a  consequent 
obstructiort  to  the  flow  of  urine,  followed  by  acute  engorgement 
of  the  kidney  witli  dilHtation  of  the  pelvie  and  pyelitis.  Such 
an  explitnatiuii  wuuliJ  account  for  the  fact  that  the  urine  some- 
times becomes  bloody  and  purulent  for  a  time  otter  oue  of  these 
attacks  (Kullet,  I.  c.,*p.  iW). 

The  secretion  of  urtne  generally  goes  ou  without  auy  altora- 
tion;  but,  occasionally,  inicdiriliun  ii;  unnaturally  frequent,  and 
accompanied  with  nutre  or  loss  |«iin.  Among  other  complica- 
tions which  have  beeu  observed  in  cases  of  movable  kidney 
may  bt*  mentioned  epigastric  pulsation,  the  discharge  of  uric 
acid  gravel,  the  occurrence  of  hydronephrosis,  Bng)it*s  disease, 
oidema  of  tho  lower  limbs  from  comprcraion  of  the  ascending 
cava  by  the  dii^placed  kidney,  and  obstinate  coiiittipafion  from 
similar  compression  of  the  c^ilon. 

Tho  following  examples)  furnish  typical  illustrations  of  the 
physical  sigit;*  and  of  the  varying  symptoms  associated  with 
movable  kidneys. 

Cask  1.— Od  the  l9th  of  February,  1867,  I  »»w  ai  tlie  (.Vunipeall 
Workhouse,  with  Ur.  8impA»n,  a  wuman  named  IC  Caiioin^.  8he  was 
31  years  of  age,  and  wm  sutlerinf;  from  chronic  phthiftin.  She  tixd  had 
Lwi>  cliildr«n,  tlie  younger  l>ein^  two  years  old :  ItsrI  nevir  Imd  any  blow 
ur  fall, and  meuatruation  had  alwAys  been  re>;iilar  ami  |>ainlas.  About 
three  weeks  previously,  »h«  diBi.-<jvere<,l  a  "  lump"  in  lier  rij^ht  aide  nflor 
an  attack  of  diarrbcea,  and  callei)  the  alleiition  itf  Dr.  C'lnrke,  the  mi- 
dent  i»e«Jical  ofHcer.  to  it.  She  had  never  been  very  aluut,  but  was  now 
oonaidorabty  ciuaeiated. 

The  right  kiduoy  wu  verr  movable;  as  the  patient  lay  i>u  her  back. 
It  occupied  thu  position  iudJcjiti^d  by  the  coniiuuoua  line  in  Fig.  70, 
where  a  smooth,  alippery,  {{lobular  object  was  felt,  which  was  eTidooily 
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the  lower  end  of  the  right  kidoej.  By  thruitiag  the  thumb  into  the 
loin,  the  tumor  waa  pushed  forward  and  came  witnin  complete  reach  of 
the  hand,  so  that  it  could  be  partially  grasped,  and  thrust  hack  into  the 
loin,  or  moved  about  in  a  circle  represented  by  the  dotted  line.  It  was 
felt  to  be  obloDg,  with  rounded  smooth  ends.  The  left  kidney  was  also 
slightly  movable;  it  did  not  come  forward  towards  the  umbilicus,  but 


Fio.  79. 


T>iBKritni  hIihwId);  (hu  area  t^vur  uhlcli  the  riKtil  kiilnty  cuul<l  Iw  piuvwl  iu  thi-  cmr  itf  K.  i.^uining. 

when  the  patient  sat  up,  its  lower  end  could  be  felt  in  the  flank,  an  inch 
below  its  natural  situation,  and  it  could  be  pushed  up  until  it  disap- 
peared beneath  the  ribs. 

The  patient  sutt'ered  no  inconvenience  whatever  from  the  state  of  the 
kidneys;  but  as  she  was  constantly  in  bed,  she  was  scarcely  in  a  cod- 
ditiuD  to  suffer  any.  Two  months  after  I  first  saw  her  she  died,  and  the 
body  was  examined  by  myself,  with  Dr.  Simpson  and  Dr.  Clarke. 

The  case  was  one  of  onlinary  pulmonary  tuberculosis. 

The  kidneys  were  found  quite  healthy;  the  right  lay  loose  tn  the 
right  hypoclKindiiuni,  projecting  an  inch  and  a  half  below  the  mai^n 
(if  the  liver ;  its  vessel;)  ami  excretory  duct  formed  its  sole  attachmenta. 
There  was  scarcely  any  tat  about  it ;  but  the  general  emaciation  was  so 
great  that  this  did  not  appear  singular.  There  was  no  abnormal  dis- 
tribution of  the  peritoneum,  nor  of  the  bloodvessels.  The  left  kidney 
lay  almost  iu  its  normal  position,  but  about  an  inch  lower.  The  artery 
and  vein  of  the  right  kidney  were  half  an  inch  longer  than  those  of 
the  left. 
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Case  2. — Mre.  I),,  ret.  .^6.  tbo  mother  of  Btvural  childreu,  had  been 
'  oiTcuitiiinlt.v  under  Dr.  ttuni's  cani  for  several  yean.  She  had  suflVred 
from  HDiemia  aud  uligo-oieuorrhuea,  but  ({ot  quite  well  of  these.  She 
bnd  ai^erwardH  uii  uttark  of  gastrodytiia,  when  she  had  ateo  much 
languor  and  debility,  with  weight  and  sinking  aensatioa  at  the  epi< 
gogtriutii. 

In  the  Bpritig  of  l^fri,  Dr.  Hare  attended  her  for  a  glieht  bronchial 
attack  ;  when  Bne  giit  bettf^r  of  that  she  complained  of  a  "heating  seUBa* 
tion"  down  the  middle  of  the  abdomen,  nod  also  of  having  at  the  upper 
part  of  it,  on  each  side  "  some  BwetUags  which  od  prcesurc  slipped  up 

Fio.  80. 
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tntfimtn  (fenwlns  Ihn  v«rriac  fntHiiw  (4  Itw  kl<lnar>  In  Ou;  t«ai  nf  Mrm.  I>,    .\,  X-  H>c)[lM  at 
'n«al  wRilfccn.     a.  \U%bt  kiAOaj;  «i>dUMi7  f«i'1«n  "ben  pMliiM  b  In  KCiwibeiit  ptdUsM.    I'C. 
Dlllo. on  ilesp  IWflniUua.     !■  D    Iilf»a,l«IU<>u  tu  wlikb  Itiuibe  »a*tJ.    E,  P.  Left  UdMj j  lAMifM 
'  l«i  luilUiiD  vf.    [AAfir  lUro.) 

under  the  ribs.'*  I^he  had  had  a  sinking  Mnsatioo  at  the  e[>i|^trti)in 
for  v«>ar8,  but  it  was  nuly  about  twelve  mouths  that  she  hud  Ml,  on 
applying  her  hand  there,  a  tumor  iu  ouc  (the  righC?^  hypovhoudriuni, 
and  about  four  weeks  another  on  tbu  uthur  side.  The  uortie  imput»« 
had  been  tr>.>ublesome  for  five  weeks  paat. 

Ou  making  an  examinatinu  of  the  abdomen  (wbieb  was  rather  thin. 
and  of  short  antcro-poeterior  diameter,  while  the  parietee  were  also 
Baccid),  the  aortic  impulse  was  found  to  extend  frum  the  upper  part  nf 
the  epigastrium  to  more  than  an  inch  below  the  umbilicus,  and  it  was 
exceedingly  well  marked  and  slrrtng.  The  lefl  kiduey  was  situated 
lower  than  usual,  but  readily  glided  when  preaed  upon,  from  under  the 
fingers,  deep  into  the  hypochondriac  region,  while,  on  the  other  hand,  it 
might  be  pushed  some  distance  downwards;  the  right  kidney  prpaentod 
the  Bnmc  phenomena,  except  that  it  was  much  more  mobile,  and  could 
be  detruded  downwards  so  far.  that  the  whole  of  it  could  he  felt  bodio 
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distanc'e  betow  tlie  roota!  cartila^cfl,  ihh\  iu  form  veil  made  out,  owing 
to  the  thinnesfl  of  ihe  parictt-rf  ('-"«  I-'ig.  *^0). 

A  bellnHiinna  plasu^r  woa  u|)pliprl  in  the  abiloineD,  anrl  eanie  tint 
ftrri  M«<)uiclil(>r.  and  tinct.  cnliimlt.v  were  given.  The  patient  wa«  aftcNl 
wania  »eeo  several  time*  by  Dr.  Hare,  and  apiin  verv  recently ;  at  timM 
elie  liad  lieeii  free  fmrn  nil  renal  pain,  but  lately  sheliail  again  lelt  some- 
what weaker,  and  ^he  linii  had  more,  both  of  the  abdominal  impulse  and  «if 
the  dragging  seiiiuiliou  in  (he  loins,  though  the  pain  wm  by  uo  meam  so 
much  thure  a«  il  was  a  fen*  yean  ago.  On  examining  the  abdonwn,  the 
mobility  of  tlii;  kidneys  (^i-3t|H-cially  of  the  lell  onei  appeared  to  l>e 
lew  than  furmerly,  ihougli  that  uf  the  rigbt  od«  was  still  verv  utitable 
{Har«,  "  Me«l.  Times  and  Out.,'  1H68,  i.  p.  a6). 

Case  -i. — Ou  July  22,  ISUit,  1  was  asked  to  see.  with  my  oollesgu* 
Dr.  Morgan,  Mrs.  P.,  a  married  lady,  aged  27.  She  was  a  spare,  ani 
iDic,  but  active  person.  She  had  had  six  children  in  little  leas  ihao 
eeveo  years.  Previous  to  her  marriage  she  was  plump  and  rosy.  Fur 
several  yeai^  she  had  suffered  fioui  profu»!  leucurrhu'u ;  hut  with  the 
cx<%ptiijn  of  uccasioual  dysjieieia,  she  had  enjoyed  fair  health  uutil 
ChristmaB,  1867,  when  she  was  suddenly  seized  while  io  bed  wiib  a 
TiolenL  utiack  of  shivering,  accompauicd  with  retching  and  sickoeaa  and 
iDtenac  palu  in  the  situation  of  the  gall-bladder.  Tbia  attack  lasted  4^^ 
hours,  ami  gmilually  eubtiided  under  the  iaftuencc  of  murpbia  and  boi^ 
fumenlulioDs,  From  ihia  lime  iClirislmas,  lJ<U7j  until  the  date  of 
visit  I  July,  IHGit;  Mri.  P.  was  frequently  subject  to  a  reitetition  uf  siniitar 
attacks,  which  occurroii  st  lunger  or  Rhi»rtcr  intervals.  At  one  time, 
during  many  cotwcculive  niontlii>,  the  >eixures  i-arne  on  every  furtnight- 
Any  unusual  exercise  or  excitement  wan  ituffideiil  t«>  pmvoke  lbt>m. 
About  a  munth  before  ruy  seeing  the  patient,  she  went  to  Buxtttn  and 
took  the  bath)!.  Wliile  there  she  was  iw^iieed  with  one  of  her  old  attacks, 
but  of  greater  severity  than  auy  previous  ones.  Thi»  attack  lasted  fur 
upwards  of  a  week,  and  one  morning  the  patient  diwoverwl  a  swelling 
or  tumor  in  the  ubdumen,  tu  which  sbe  directeil  the  attention  of  Mr.  Ship- 
ton,  who  was  in  ntleudance  en  her.  The  »welliug  lelt  like  the  end  of  a 
large  cucumber,  and  extended  dowuwunls  from  the  situation  of  the  gall- 
bladder to  within  two  inches  of  Puuparl's  ligament.  It  was  iiaiuful  ou 
pressure,  and  it  had  made  its  appearance  somewhat  suddenly— for  do 
tumor  of  the  sort  cL>uld  be  detected  when  the  abdomen  was  examined 
five  days  previously.  Mr.  Shiptun  considered  it  to  be  the  displaced 
rigbt  kidney.  When  the  {Hitieot  whs  examined  by  me  the  tunuir  was 
much  smaller,  itud  paiulew.  It  projecled  from  beneath  the  margin  <>f 
the  liver  to  the  extent  of  al>out  two  inches.  It  was  evidently  adhereul 
lu  the  surrounding  parts,  and  could  only  bo  moved  witltiu  a  liiuileil 
area.  It  bad  a  smooth  rounded  outline,  and  ap|)e«red  about  the  ai» 
and  shape  of  tbe  lower  end  of  the  kidney.  It  could  not  be  pushed 
back  into  the  flank.  The  utc  of  the  right  kitlney  fell  flattened  and 
empty  as  compared  to  that  of  the  Icfl.  kiilney.  I  bad  no  duuht  that  the 
tumur  wnft  the  displiiccd  rigbt  kidney,  and  that  when  first  perceived  by 
Mr.  .^hiptou  it  waa  much  swollen  and  congented.  It  appeaJed  probable 
that  during  the  atlark  at  Buxton  the  organ  had  contracted  inllamma- 
tory  adhesions  (o  the  surrounding  parts,  and  was  now  permanently  fixed 
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ID  itk  Dew  pu«ition.    The  patient  was  fittc^l  with  an  abdoroioal  b«D(}age, 
aod  waa  dircct«<l  U^  avoid  all  violcDt  «x«rojuy. 

From  a  conimunicftlinii  I  r&oeived  from  Dr.  Morgan  on  April  15, 
1«T2, 1  learn  that  Mrs.  T.  haa  Mjflbr«d  very  little  from  the  tumor  flinee 
(he  date  uf  otir  visit  in  1^69.  She  wore  tie  abdominal  belt  for  tibout 
two  year?,  and  has  now  lell  it  off.  The  only  time  the  Kufleni  much  di»- 
uomiiirt  it)  the  region  uf  her  erratic  kidney  ia  at  the  menBtro&l  periods. 
Fur  some  two  day!}  before  the  CBtaraeoin  appear  the  kidney  seems  to 
become  lar);er,  ia  ^cueitive  to  the  touch,  and  at  times  somewhat  painful 
even  without  beiu^  touched.  Walking  exercise  does  not  suit  her,  nod, 
if  prolonged,  is  apt  to  cause  djgeonifort  in  the  kidney;  but  she  can  ride 
on  horseback  or  dance  without  iucuuvenience.  The  kidney  still  occupies 
much  the  B&me  situation  as  in  1869. 

Cahe  4.— Mr.  D.,  ait.  45.  consulted  me  in  July.  lf*70.  He  einted  that 
two  years  previously  he  hud  fallen  on  the  ic«  on  hia  left  side,  and  that 
ever  oince  he  had  suffered  front  dragging- pains  in  the  right  loin  and  the 
nei){hborhoiKl  of  the  ascemlin^  colon,  willi  irritable  bowels  and  loss  of 
iietii.  Although  mo<lerate  exerciM  caused  him  no  f^reat  ineonveoience, 
the  pairiH  always  disappeared  euiirely  in  bed.  Two  or  three  looec 
niutioiifl  of  the  howeU  <iccurred  daily.  Various  metho»U  of  treatment 
had  be«n  Lricl  without  any  relief. 

On  examining;  the  abdomen,  I  found  an  oval  tumor  about  the  siM 
ami  sliape  of  the  kidney,  lying  on  the  edge  of  the  pelvis,  in  the  vicinity 
of  the  ciecum.  On  deep  pressure  it  slipped  upwards  fr<im  under  the 
liiig>-rs;  very  little  |Miin  iiiTompHiiied  thi.«  manieuvre.  When  the  ioLo8 
were  psamined.a  ciniapjcumia  flaineae  was  jierceptible  in  ti]e  right  renal 
ret;ion.  There  was  im  doubt  ihnt  the  right  kidney  had  daweadcd  about 
ilHown  lenffth,  and  lav  in  tJie  iliuc  fot<en.  He  was  direot«tt  tu  push  up 
the  tumor  while  in  h«A,  and  to  apply  a  tight  band  round  the  waist,  wtln 
a  pad  beneath  it,  over  the  position  of  the  displaced  or^n. 

The  effect  of  the  treatment  wils  immediate;  the  diarrhoea  entirely 
censed,  and  the  dragging  pains  scarcely  troubled  him.  I  b»w  this  gen- 
tleman severnl  times  sulwoquently ;  he  bad  had  n  leathern  ginlle  with  a 
pad  made  for  himself,  which  kept  the  kidner  appniximately  in  its 
natural  |>o8ition  ;  and  so  long  as  he  wore  this  girdle  the  bowels  remaiuetl 
quiescent  and  the  pnins  were  insignificajit;  but  if  he  tefl  it  off,  the  old 
flymptoniR  returne^l  forthwith. 

I  om  indebted  to  the  late  Dp.  Kitohio  for  the  notce  of  ibe  two 
following  C113C8.  In  one  of  them  the  kidney  became  movable 
utlcr  a  fall  on  tlic  loin;  the  other  illitstratos  the  occurrence  of 
cnngyglion  and  cnlar^oment  of  the  kithioy  at  the  menstrual 
periods. 

Cask  r». — Mr.  J.,  m.  '2't,  camp  under  my  care  on  24th  July,  IHTl. 
He  inPirmed  me,  that  about  a  fortnight  previous  u*  ray  seeing  him,  he 
had  been  running  hurriedly  downstair*,  when  his  fo.-vt  slipped  tiff  the 
edge  of  one  of  the  step*,  and  he  fell  backwards,  receiving  the  full  force 
of  the  blow  on  his  right  loin.  Between  thf  ar»;ident  and  the  time  of 
my  seeing  hitn  he  had  been  in  constant  suflering,  and  by  the  advice  of 
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ft  medical  miiD,  nho  looked  on  thecaMas  ooe  of  "luii)b«go."  bad  iiHidu- 
uiielj  employed  friction  with  various  linimenU,  willi  the  eBH>l  of  at{:t*>^' 
vatiog  and  iioialleviBlini;  Iit8  fi&iii.  He  was  apparviitlj'  in  riiliui>L  liealtli, 
witli  ibe  excepliuii  of  the  ailmeot  for  wliicli  li«  wunght  my  advice.  Ite 
coiQplaiued  of  a  couetaiil  draggiug  stMieatiuQ  iu  ihc  b«lly,  which,  alW 
Btaudiii);  or  nalkitig,  bvcaitic  duvclupwl  iulo  a  Mvere  paiD  darting 
between  the  right  loiu  aud  the  belly.  Ou  (wo  itcraaom,  after  prolougcd 
Btaodiiig,  he  had  uIho  paiu  dHriiu]^  down  Lhe  ri^hl  Ihigh.  oauftiiig  him  bo 
niucli  fliiHering  that  be  waa  iitiahle  to  ulieml  to  bin  busiiieBB.  Ou  exsmin- 
iii^  the  abdomen  a  ban)  i^moolh  tumor  was  found  in  the  right  bypo- 
choudriac  region,  ll  wan  quite  diatinct  fnim  the  Uver,  was  free!}* 
movable, and  ha<l  an  irref^ularlv  rouudeil  imtiine.  Ifandlitig  the  tumor 
gave  rise  to  en  po^iitive  [mi n,  but  to  airkeiiing  BeneaiioDS.  Wheu  the 
paticut  lay  on  hit?  back  thf.  tumor  coubl  not  l>e  discerned  unless  be  UKik 
a  deeii  inspiration;  it  then  ap|>eared  to  pRse  from  under  the  riba,  re- 
ascenoing  with  de«p  expiration.  It  could  be  most  readily  seen  aa  the 
patient  lay  on  his  back  with  a  slight  inclination  to  the  lefl  side.  Per- 
cussion over  the  tumor  elicited  a  slight  amount  of  dulncss.  There  was 
considerable  pulsation  in  the  abdominal  aorta,  extending  frora  lh«  epi- 
gastrium to  about  an  inch  below  the  umbilicus.  The  patient  stated  that 
nc  had  not  noticed  this  previous  to  his  accident,  and  thai  it  became 
troublesome  if  his  bowels  were  constipated.  On  examining  iJie  lumbar 
r^ons,  th«  right  was  seen  to  be  slightly  Battened  or  hollowed  out.  aa 
compared  with  ibe  left ;  and  while,  on  percussing  tbe  left  lumbar  region, 
the  nurmal  renal  dulueaa  and  resistaDce  were  encountered,  the  right  wai 
altnuet  perfectly  tvmpanitic.  There  were  nu  urinary  symptotu?.  A 
broad  Hunuel  batiiiuge  was  firmly  fastened  round  the  patient's  abdomen, 
upon  which  be  expressed  his  relief  from  the  dragging  which  be  pre- 
viously compluiued  uf.  This,  with  careful  regulation  of  the  bowels, 
appeared  to  bo  all  the  treatment  iudicated,  for  on  a  subBcqucot  visit, 
week  after  firsL  seeing  him,  be  stated  that  he  bad  remained  perfectly  | 
free  from  pain  or  discomfort  since  tlie  appliratiou  uf  the  bandage. 

Case  (i. — yi.  K.,  ait.  17,  came  under  my  care  as  an  out-patient  of  tbe 
Ilulme  Di.'«|>en9ary  on  Ath  August,  1^71.  Hbe  waa  thin  and  anremic; 
metintr nation  regular  but  proKiK.  8he  stated  that  she  had  enjoyed 
moderately  good  health  till  about  six  weeks  prior  to  my  seeing  her, 
when  she  noticed  a  swelling  io  the  abdomen  on  the  right  vide,  a  little 
betow  the  ribs,  and  a  "great  fluttering"  at  the  pilof  theat^nnacb.  Since 
then  the  bowels  had  been  very  irregular,  being  sometime*  constipated 
aud  somotimes  very  looae.  The  lluttering  was  worst  when  the  iK.wels 
were  contined.  snd  during  her  moiixtrual  periwl,  wlien  she  thou;^ht  tbe 
swelliug  was  larger.  Hhe  stated  that  ehe  had  never  been  in  tbe  babit  of 
light  lacing,  and  no  account  of  aiir  fall,  blow,  ur  extreme  exertion  could 
be  ulicitol  which  could  be  construed  into  a  pr>6ablc  cause  of  the  Ewell- 
ing.  On  examining  the  patieut  in  the  erect  |)o»ition,  a  smr>oth  hanl 
swelliug,  apparently  about  the  size  of  the  clemrhed  fiat,  was  detected  just 
below  the  ribs  no  the  right  side.  It^  lower  margin  reached  to  within  an 
inch  and  a  half  of  the  anterior  sunerior  iliac  spine;  it  was  movable  to 
a  greater  or  leee  extent  in  every  direction  within  tbe  abdominal  cavity, 
but  lhe  greatest  mobility  was  in  the  direction  of  the  normal  site  of  the 
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kidncr.  vix.,  ujtwAnU  and  bBckwards  beucoth  ibe  ribs.  When  tbe 
puLieiit  luy  on  ber  buck,  the  luwvr  edge  of  (be  lumor  couM  iugt  be  neea 
l>e.lijw  the  ribs ;  it  umiUl  Iw  wen  Ui  ]iase  tnucli  lower  on  licr  taKiD};  a  deep 
iuspimtion.  The  tumor  wau  suiiaitivc  to  jireMuri!,  and  the  oxamiuutioo 
jfare  rise  to  iinusea.  which  the  patient  aAerwards  lolil  m«  taate^i  for  ucarly 
two  Imura,  There  n-as  no  ^reat  diflVrence  either  in  ai)p>!arai)r«  or  on 
perciiasioD  between  th«  rt^rhtand  left  lutnhar  rpcinns.  There  wasBlrong 
ptituitioii  in  the  abdominal  aoria,  which  could  be  felt  through  the  thin 
Mfietes  to  be  slightly  on  the  rijjht  uf  the  median  line.  The  heart  and 
luneswere  apimreutly  healthy;  Uiere  were  no  urinary  »yniptotii)>  except 
a  e1i<;!ht  timartiiig  on  micturition,  which  catoe  on  gyochronously  with  a 
viigiiial  ig(iDorrb<i-al  ?)  discharge  a  few  days  previoiiDly.  The  jwlienl 
reiuKiMvil  under  ul)Mrvation  fur  ten  nveke.  and  a  broad  flannel  bandage 
vf»»  tirrnly  appliiHl  to  tb«  abdoiueu,  Al^ur  tbi-  cesmtion  uf  the  discharge 
and  emarliug,  she  was  put  on  cu<l-liver  oil  and  au  irou  touic.  \a 
ijp|x)rtuaity  was  ntlordtHJ  of  watching  the  tumor  during  two  meuetrual 
perioda — anil  at  that  time  its  size  was  seen  to  be  increased  by  fully  ou»- 
hsif— JL  was  much  mor«  seaaitive  to  the  touch,  and  the  pulsation  of  ibe 
abdomiual  H<>ria  wus  considerably  stronger  tbao  duriug  the  intervale. 

^f  Etiolouy. — Mobility  of  the  kidneys  isnnieb  more  common  in 

^^  women  than  in  men;  and  more  connnon  on  the  right  aide  than 

I  the  IctY.     Of  the  seventy  caat^  wliirh  I  hove  collutcd,  aixty-one 

D  were  women  and  otiIv  nine  men.     In  alxty-iirc  cases,  intbrmn- 

^^.  tion  is  given  a«  to  ttie  side  atlectcd  : 


Tn  -12  iho  rigrht  kidnny  alone  was  inovKble. 
Ill  II  lh«  l«fl  kidney  uhmc  wai  movable. 
In  14  IfOth  kidnoya  were  niuraUe. 


Tho  a^e  of  the  paliente  varied  from  sixteen  to  aixU-five  yeara 
—the  general  range  being  between  twenty«five  and  fi^rty,  which 
corresponds  roughly  to  the  child-beiiiiiig  puriod  in  women. 

Mohiliiy  i)f  the  Sidneys,  jndging  by  my  own  ex|>orienct.',  is 
much  more  frequent  than  is  nsnally  anpnosed;  atid  many  easeB 
of  inexpliutthlc  pain  in  ttic  abihimen  and  intestinal  disturbance 
am  due  to  thiit  enuse.  A  large  number  of  cases  are  undoubtedly 
overlooked.  Kiillet  tftatex  tlial  of  5->00  patients  admitted  into 
Opit(>|}'.L>r'.s  t'litiiqtie,  and  examined  carefully  as  to  thit*  point,  22 
hati  movabliv  kidneya — it  jiroportion  efjual  to  I  in  250. 

In  u  certain  numUor  of  cases  no  clear  deturniining  cause  can 
be  discovered;  but,  as  a  role,  the  antecedent  history  of  the 
patient  discloses  some  circumetanco  or  circumstances  to  which 
the  anoniuly  can  bo  traced.  In  many  instances  tho  altcction  is 
due  to  repeated  or  difficult  lalwrs;  and  this  is  one  reason  of  the 
greater  freijuency  of  movuhle  kidneys  in  women  than  in  men. 
The  alternate  tension  and  relaxation  of  the  abdomen  occurring 
in  successive  pregnancies,  and  the  convulsive  muscular  cfibrt^ 
which  accompany  purturition,  must  evidently  tend  to  loosen  the 
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atIachTnciiT8  which  hold  the  kidner  in  itet  plnco,  and  faror  its 
migrulioii,  nixler  the  force  of  gravity,  into  a  lower  poailioi]  iti 
the  iibilnmen. 

The  dif  proportionate  frequency  of  mobility  of  the  kidneys  in 
the  fenialf  sex,  nnd  eajH-ciutly  on  the  ri^ht  side,  is  also  partly 
due  10  tight  lacing.  In  roferenco  to  this  point,  CruveiUiier 
ohtwrvps:  "I  have  often  oliscrved,  in  women  who  wore  tight 
stayB,  the  riijlit  kidnty  1o  lie  8onieiimc8  in  the  right  iliac  i'onsa, 
80[u«titnes  iu  front  of  tlie  @acro-i1iac  BvnvLundrosis,  eometimcs 
even  in  front  of  rhc  vertebral  ooluinn,  at  ihu  luvel  of  the  ad- 
herent border  of  the  niesenterj-,  in  the  puhstanee  of  wliiuli  it 
was  placed.  The  fcidncv,  thus  accidentally  displaced,  fiyoys  a 
certain  mobility.  This  displacement  uf  the  kidney  arises,  when 
the  pressure  exercised  on  the  liver  by  the  etays  dislodges  the 
right  kidney  from  the  kind  of  niche  which  it  oecDpies  ou  tlie 
under  surface  of  this  organ. 

''  If  the  left  kidney  is  not  eo  freauently  dit^placed  at>  thu  rigiii. 
that  iH  owing  to  (he  fuel  tiiai  the  left  hy[ioehoiidriniii,  occupif<l 
by  the  spleen  and  the  great  end  of  the  stomach,  bears  the  pres- 
sure of  the  stavfi  with  much  more  impunity  than  the  right." 
(Cruveilhier.  "  Descriptive  Anat.,"  vol.  lii.) 

Rapid  emaciation  in  obese  pereons,  and  the  removal  of  the 
capsule  of  adipope  tissue  which  natuiiilly  invests  (he  kidney, 
eeein.  in  some  instances,  to  have  favored  or  determined  the 
mobility  of  the  organ.  t>ppolzer  states,  tlial  in  the  caeca  which 
he  had  an  opportunity  of  examining— the  pativnis  dying  of 
some  other  disease — there  had  always  been  observable  a  de- 
ficiency of  the  cushion  of  fat  about  the  kidney.  In  a  case  dis- 
sected by  Mr.  .1.  AdaniB,  "the  only  peculiarily  remarkable  was, 
that  the  kidney  appeared  bound  down  in  its  situation  more 
loosely  than  usual,  and  the  old  lady,  from  having  been  very  fat, 
bad  become  somewhat  thinner,  and  her  integuments  appeared 
very  lax  (hroiighont,"  ("Med.  Times  and  Gazette,"  18o7,  t. 
p.  fiSl.) 

In  a  considerable  number  of  eueee,  especially  in  men,  dis- 
placomcnt  and  mobility  of  the  kidney  is  produced  by  a  blow  ou 
the  loin,a«uddcn  fall  or  jump,  violent  running,  dancing,  riding, 
or  severe  mn&cular  eflbrt  or  succutKtioii  of  the  body.  These 
causes  may  produce  their  effect  suddenly,  or  more  slowly  by 
freouunt  repetition. 

Rayer  mentions  a  case  in  which  it  appeared  prolKiblc.  that 
the  kidney  was  drapged  down,  or  at  least  left  free  to  descend 
from  its  own  weight,  in  coneequence  of  displacement  of  iho 
peritoneum,  from  a  horiiio  of  the  ctecum. 

Bccquct  haa  propounded  a  somewhat  novel  theory  for  the 
production  of  movable  kidncvs  in  women.  Iu  the  cases  encoun- 
tered by  him,  there  was  a  striking  coiiKidence  of  time,  bctweeti 
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(he  diBplacement  ut'  the  klilncy  uikI  the  nicni^trual  pcricH);  autl 
he  was  led  to  believe,  that  tliu  kidney  became  congested  and 
tumefied  at  these  periods,  ami  that  diiiiplacenioiit  was  the  con- 
sequence of  its  iiiercascd  volume  and  weight.  Ho  thus  explains 
himself:  '*0n  the  breaking;  forth  of  tlie  menstrual  flux,  tht;  kid- 
neys are  asi-ociateii  in  \\m  i'onf;e8lion  of  the  generativu  or^ns*, 
and  become  swelled.  This  tact,  leas  rai-e  doubtless  than  is 
usuulty  supposed,  perhaps  even  phyeiolojjical,  does  it  not  explain 
the  renal  puin  so  ollen  felt  at  Ino  rnenslrual  periods,  espeviully 
in  \vomc?i  who  ate  ruibject  to  dysmeiKirrhagia? 

■'Thus  RWL'Iled  ami  rcndt-rod  heavier,  the  Icidne}',  and  espe- 
cially the  ri^ht  kidney,  strains  the  feeble  attaehnitrnts  which 
retain  it,  and  tends  to  start  out  of  its  plaee.  Soon  the  con- 
gestion suhaides,  and  the  organ  returns  to  its  original  position  ; 
a  seeond  congestion  displaces  it  furlher,  and  a  third  further 
still,  the  kidney  bcconnn^  each  time  heavier  from  the  inconi- 
pletenesa  of  the  resolution,  comes  to  occupy  u  lower  position; 
and  thue  gradually,  and  at  length,  but  not  without  suflertng, 
breaks  loose,  and  floats  in  the  abdominal  cavity."  (**  Arcn. 
a6n.,"  18fi5,  i.  p.  21.) 

But  although,  in  u  m^ority  of  the  eases,  mobility  of  tlje 
kidney  appears  to  have  been  acfjiiired  from  some  accident  or 
circnmstance  arising  in  the  course  of  life,  there  are  instances  in 
which  u  congenital  anomaly  in  the  anatomical  connections  nf 
the  gland  has  evidently  operated  to  favor  its  nroduction. 

The  committeo  appointed  by  the  Pathoio^cAl  Society  to 
inqnii-e  into  this  condition  recommends  that  two  varieties  be 
distinguished — mocihle  kidnuys,  where  the  unnatural  mobility 
takes  plaiH!  entirely  behind  the  peritoneum,  \\\\i\  {fmUtkij  kidueys, 
where  the  peritoneum  is  rejected  over  the  posterior,  as  well  as 
the  anterior  surface  of  the  kidney,  so  as  to  enclose  it  within  a 
fold  of  peritonetim  or  meso-ncphron,  which  permits  the  orpui 
very  oonsiderahle  motion  in  the  abdomen.  The  two  cotidiiious 
cannot  be  distingui-^hed  during  life.  Mr.  Durham  examined 
the  body  of  a  woman  aged  34,  in  which  the  left  kidney  was 
very  movable.  He  found  the  descending  colon  much  nearer 
the  middle  line  than  usual,  and  instead  of  forming  the  sigmoid 
flexure  in  the  lel\  iliac  fossa,  it  turned  across  the  lumbar  verte- 
hrre,  and  pat««l  down  into  the  pelvis  on  the  right  sido  of  the 
sacrum.  It  was  manifest  that  the  mobility  of  the  kidnoy  in 
this  instance  depended,  in  great  measure,  on*  the  abnormal 
arrangement  of  the  peritoneum,  neces-^arily  associate<l  with  the 
malposition  of  the  colon.  So  far,  therefore,  it  must  be  regarded 
as  oougenilal.  When  traced  from  the  side  of  the  vertebral 
column,  the  peritoneum,  instead  of  passing  over  the  anterior 
surfaeu  of  the  ki<liiey,  only  ju»t  touched  the  lower  part  of  its 
inner  border,  and   then,  having  formed   the  descending  nie^o- 
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colon,  again  touched  its  outer  border.  The  leBser  aac  of  the 
perilonoum  also,  instead  of  being  confined  to  its  ordinary  limits, 
pasaed  so  i'ar  to  the  left  as  to  cover  the  posterior  surface  of  the 
spleen,  and  so  far  downwards  as  to  touch,  and  be  reflected  irom 
tbe  upper  border  of  the  kidney.  Thus  there  was  no  distinct 
nieno-ncpbron,  but  the  kidney,  instead  of  being  supported  and 
kei)t  down  by  a  single  layer  of  peritoneum,  was  left  free  to 
move  between  and  beneath  three  diverging  layers.  Upon  dis- 
paction  it  was  further  found  that  there  was  scarcely  any  fat  in 
tliJ  lumbar  region,  but  a  quantity  of  very  loose  areolar  tissue. 
("Guy's  Hosp.  Rep.,"  1860.) 

The  Diagnosis  of  movable  kidney  is  chiefly  important,  from 
tlic  risk  of  confounding  an  ailment  which  is  comparatively 
trifling  with  some  graver  disease.  In  a  considerable  number 
of  instances,  the  afl:ection  was  long  mistaken  by  the  patient  and 
his  medical  attendants  for  a  tumor  within  the  abdomen,  and 
the  patient  was  subjected,  in  addition  to  the  alarm  which  such 
a  notion  necessarily  engendered,  to  heroic  and  exhausting  or 
troublesome  plans  of  treatment.  The  diagnosis  is  indeed  gen- 
erally easy,  and  the  errors  committed  have  arisen  from  the 
possibility  of  this  condition  not  having  been  present  to  the 
mind  of  the  practitioner,  rather  than  from  the  inherent  ob- 
scurity of  the  case. 

A  movable  tumor  having  the  size  and  shape  of  the  kidney, 
(ir  approaching  thereto,  is  found  on  either  side  of  the  abdomen, 
generally  in  the  hypochondriac  region  ;  it  can  be  pushed  into 
tliu  lumbar  space,  and  again  out  of  it,  at  will,  by  the  thumb 
and  fingers.  When  tlie  corresponding  loin  is  examined,  the 
«l)seiice  of  the  kidney  from  its  usual  place  is  rendered  evident, 
by  the  flattening  or  hollowing  of  the  part,  and  by  the  tym- 
panitic note  yielded  on  percussion.  It  is  only  in  obese  indi- 
vidiiiils,  and  in  cases  where  the  disjilacoment  and  mobility  are 
sliglit  that  liny  difficulty  can  arise.  It  must  be  remembered 
tliiit  the  displiiccd  organ  sometimes  contracts  adhesions  in  its 
new  jiosition,  aTid  tliereby  loses,  partly  or  wholly,  its  freedom  of 
mnveineiit. 

'riiKA'r.Mi:xT. — Persons  with  movable  kidneys  do  not  always 
sillier  serious  inconvenience  therefrom,  and  the  affection  may 
l)ersir<t  without  much  cliiuigc  for  an  indefinite  period.  But, 
as  a  I'lile,  unpleasant  or  [lainfiil  symptoms  are  produced,  which 
reijuire  to  l)e  iitteiided  to. 

The  most  evident  indication  is  to  roi>lnce  the  organ  in  ita 
natural  position,  and  to  keep  it  tliere.  If  the  kidney  have 
contracted  adliesions  which  i>rcvent  it  from  reassumiiig  its 
natnnil  site,  cftbrts  must  be  made  to  sui>port  it  steadily  in  its 
new  place,  an<l  prevent  it  from  sinking  down  by  its  own  weight, 
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Hiid  painfully  dragging  tlie  new  itttiK-hineiits  which  it  has  formed.' 
These  objects  are  attained  by  applying  a  tight  bandage  or  belt 
round  the  abdomen.  This  ehould  be  put  on  while  the  patient 
h  in  the  recumbent  position,  and  after  the  kidney  (if  this  be 
potistble)  htm  boon  piii^iied  Imok  into  its  projter  place  in  the  loin. 
Sometimes  u  pa<l  fitting  on  1o  the  place  whore  the  organ  ia  uc- 
customed  to  protrude  gives  greater  etleot  to  tbe  belt  or  bondage. 
Patients  cannot  always  l>ear  tlieee  nicchanteal  apiHianceti ;  hut 
in  many  cases  partial  or  complete  relief  is  altbrdeu  by  them. 

Keppler' considered  the  condition  »q  dangerous  as  to  justify 
the  removal  of  the  organ.  Hie  opinion,  however,  has  not  been 
supported  hy  otliem.  Dr.  Xewm;in  haa  reeotnraended  a  much 
leas  dangerous  operation,  iiepbrorrhiipliy.  in  which  the  kidney  is 
stitched  to  the  posterior  abdominal  wall.  The  operation  has 
been  performed  seven  tinier  abroad  uud  once  bv  Dr.  Newman, 
in  every  case  with  good  i-esnlts.  Further  details  will  be  found 
in  Dr.  Newuian's  thesis  (On  Mftlpositions  of  the  Kidney, 
"Glasgow  Medical  Journal."  Aug.  1888), 

If  there  be  anieniia  or  other  disorder  of  the  general  health, 
the  removal  of  this  by  appixtpriate  remedies  is  of  course  to  be 
attempted.  Kcstoratioii  of  the  lone  of  the  abdominal  mueeica, 
which,  in  most  eases,  are  relaxed  and  flaccid,  is  probably  the 
most  elective  means  of  reducing  to  »  minimnm  the  incon- 
veuienees  which  attend  on  niobiliiy  of  the  kidneys.  To  this 
end,  ferruginous  and  other  tonics,  and  shower  baths,  mth  avoid- 
ance of  fatiguing  exercise,  acorn  to  he  the  means  best  adapted. 
A  curious  case  is  recorde<l  by  Dr.  ITare.  in  which  tlie  mobility 
of  the  kidneye  was  markedly  diminished  after  two  pregnancies; 
the  steady  pressure  of  the  graviiJ  uterus  having  apparently  acted 
as  a  mechanical  support  to  the  dislodged  organs. 

The  regulation  of  tbe  bowels  is  a  point  to  be  carefully  at- 
tended to.  Accumulation  of  fecal  mailer  in  the  large  intestines 
invariably  aggravates  the  inconveniences  of  movable  kidneys. 
Tight  lacing  and  all  violent  modes  of  exercise  (equitation,  danc- 
ing) Bhould  ut  course  be  strictly  forbidden. 

when  tbe  Hyrnptoms  of  so-called  fitranjrnlntinn  of  the  kidney 
occur — violent  pains,  sicknew,  frequent  mictui  ition,  oidargemcnt 
and  excessive  tenderness  of  the  tumor — complete  repoee,  in  tlie 
reeurahent  posture,  should  be  prescribed  during  the  attack:  hot 
poultiues,  or  even  leeches,  should  be  applied  over  the  seat  of 
pain,  and  morphia  adminislorod  internally. 


'  In  rate*  of ntcentl;  foriniid  ii(lh(?*ion<,  wlicn  i1i«  dtagnMls  U  untloubied,  R>>llct 
<tl»iM  thitt  llio  kidney  ntaj  b*  pu*liM  inUi  it«  nrirmul  jDHiiinii  by  UirfU,  und  the 
nffM-tUm  he  at  once  and  pimBoeDlly  cured.      Tbu  Hwma  »  loomwhit  btunlvut 
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tioiiH  iroiii  lliti  iinrmai  sliapti  ot  tlje  Kidneys  may  exist 
cf>ngenit]illy.  or  be  prixJuceil  in  iift«r-life  by  the  prpwiire  of 
tumors  or  of  eiiliirgemutits  ot"  the  iiuigh boring  org»iiH.  Some 
of  tUt'Bi!  nialforinat'mus  buvo  been  already  nolict'd,  in  treiitiiig  of 
lixod  mispIaceniontB  of  tho  kidooy. 

The  lobulittod  character  of  the  gland,  which  »  natural  to  it  in 
the  fiEUil  atttte,  aonietinioa  persists  more  or  leas  througliout  life. 
Sonic*rniieH  otii'  kidney  is  twice  or  thrico  ii$  large  as  its  felloiv, 
allhough  bi)ih  may  be  perfectly  bealtby — an  anomaly  probably 
due  to  deficient  development  of  one  renal  nrtorv. 

The  pelvis  of  the  kiduev.  and  the  ureter,  aoinetimes  present 
curiuue  anomaiies.  8ir  ll.  Tbompson  uneouutered  a  kidnev 
with  two  pelves,  which  united  into  a  single  nreter  al)out  an  inch 
below  their  ncoka  ('*  Path.  .Sot;.  Trans.,"  vi.  267).  In  a  case 
rec<»rded  by  Mr.  Wood  (Ibid.,  vii.  2fil),  the  left  kidney  had  two 
ureters,  wbicU  eontiimed  distinct  until  within  aii  inch  of  the 
blaildcr.  The  ri^ht  kidney  of  the  same  patient  had,  in  addition 
to  a  ureter  which  entered  the  bladder  at  the  usual  place,  an 
aberrant  ureter,  connected  witli  a  dilatation  (partial  hydrone- 
phroairt)  at  the  iip]»er  extremity  uf  the  kidney:  ihis  aberrant 
duct  was  as  thick  as  a  goos^e-'pnll,  sacculated,  and  opened  into 
the  bladder  cloac  to  the  osit  of  the  nrethra.  Dr.  C  Kelly 
records  a  case  (Ibid.,  xix.  274)  in  wliicli  no  trace  of  the  loll 
kidney  could  be  found;  the  rij^ht  kidney  had  two  uretorB — the 
upper  one  descended  in  the  usual  nninner;  the  lower  one  passed 
behind  it,  and,  following  the  couree  of  the  left  coninion  iliao 
arlery, entereii  the  bladder  as  the  left  ureter  usually  doe«.  There 
were  three  arteries,  the  upper  of  which  was  in  the  usual  posiiioti 
of  the  right  renal  artery,  and  three  veins;  no  corresponding 
vessels  existed  on  the  left  »ido. 

IIottsEsnoG  Ktdnev. — The  moat  common  deviation  from  the 
normal  shape  of  the  kidney,  conHista  in  the  fusion  of  the  two 
organs  into  one,  by  an  intermediate  trannverse  portion,  or  isth- 
mus, whieb  connects  their  lower  end»  acrosa  the  spine,  hv  w  to 
form  a  crescent  or  horseshoe.  Fig.  81  represents  a  specimen 
which  I  removed,  some  years  ago,  from  the  body  of  a  patient 
who  died  of  phthisis  in  the  Royal  Infirmary.  The  two  halves 
of  a  horseshoe  kidney  arc  usually  eoniplete  and  perfect  in  them- 
selves, and  possess  each  a  separate  pelvis  and  ureter.  The 
transverse  portion  is  generally  ooniposcil  of  proper  secreting 
structure;  but  sometimes  it  consists  merely  of  condensed  tibrotu 
tissue.  The  concavity  of  the  crescent  is  nearly  always  diretMed 
upwards;  and  the  ureters  generally  descend  in  front  of  the 
transverse  portion — but  sometimes,  according  to  Wilks.  t>ehind 
it.     In  a  drawing  [Misscaseil  by  my  colleague,  Dr.   Kenaud,  (he 
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two  ureters  of  a  horseehoe  kidney  are  seen  to  erose  each  other 
on  their  way  to  the  bladder.  The  arterial  supply  of  a  horse- 
shoe kidney  always  presents  some  departure  from  the  ordinary 
distribution. 

This  deformity  does  not  occasion  any  derangement  in  the 
secretion  of  urine,  provided  the  organ  remain  healthy.  Eayer 
reminds  practical  men,  that  in  thin  persons,  with  flaccid  beUies, 

Fio.  81. 


the  transverse  portion  of  a  horseshoe  kidney  may  give  the  feel 
of  a  morbid  growth  in  the  abdomen;  and  that  suppuration  and 
dilatation  of  the  pelvis  of  such  a  kidney  may  occasion  a  tumor, 
which,  from  its  central  position  near  the  spine,  would  lead  an 
observer  away  from  the  idea  of  a  pyonephrosis,  unless  the  possi- 
bility of  this  deformity  were  borne  in  mind.  Neufoille,  quoted 
by  Kbateiii,  describes  a  case  in  which  congestion  of  a  horseshoe 
kidney  caused  pressure  on  the  inferior  vena  cava,  with  conse- 
quent thrombosis,  and  death. 

111.— ANOMALIES  OF  NUMDEK. 

Rayer  cites  a  number  of  instances  in  which  there  existed  one 
or  two  supernumerary  kidneys,  each  with  its  separate  excretory 
duct.  The  same  author  cites  examples  of  stillborn  infants, 
presenting  a  complete  absence  of  both  kidneys,  together  with 
the  ureters  and  bladder.  In  ace[)halous  monsters  this  abnormity 
appears  to  be  not  uncommon. 

Solitary  Kldney. — The  absence  of  one  kidney  has  been 
repeatedly  observed  in  the  bodies  of  persons  who  presented  no 
derangement  of  the  urinary  function  during  life.  The  existing 
organ,  in  such  cases,  is  always  hypertrophied;  and  so  long  as 
it  remains  healthy,  the  secretion  of  urine  is  carried  on  without 
appreciable  defect.  But  if  the  solitary  kidney  become  inflamed, 
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or  iu  excretory  duct  obstructed  by  the  impaction  of  a  calculus, 
or  the  pressui'u  of  u  tumor,  alarntin^  Kyiiiptuiiit*  tnakt;  their 
appearance,  accompaiiiei)  with  partial  or  total  ^iippression  of 
arino,  ending  in  fatal  urGcmia.     See  Sapprcsaion  of  Urtue. 

Of  twenty-nino  caaea  of  Bolitary  kidney  collected  by  mo  from 
rarioug  sources,  22  occurred  in  males,  6  in  females,  and  m  I 
case  the  box  is  not  stated.  One  was  a  mule  infant  seven  days 
old  ;  another  a  boy  of  twvcn  years ;  two  of  the  cases  were  6flccn 
yearej  old  ;  four  w«re  between  twenty  and  thirty,  tliruu  between 
thirty  and  forty,  four  between  forty  and  tifty,  two  were  sixty, 
and  one  was  sixty-tive — the  reniainffer  were  adults  whose  age  is 
not  speuitied.  The  IcH  kiUnuy  was  absent  in  16  case«,  and  the 
right  in  12 — in  one  eatiu  the  Hide  uifected  is  not  mentioned.  In 
nineteen  mf  the  cases,  the  defect  was  congenital ;  in  tliree,  it 
had  been  aeijuired  later  in  life  through  ilestructioii  of  the  oppo- 
site organ;  while  in  seven,  it  is  left  uncertain  whether  the 
defect  was  congenital  or  acquired.  The  renal  vestteU  and  tlie 
ureter  of  the  defective  side  were  always  absent  t?j  the  congenital 
cases.  In  Dr.  Xlillier's  case,  the  existing  (Hght)  kidney  hail 
three  arteries  and  two  ureters.  The  corresponding  suprarenal 
capsule  wiiH  likewise  generally  wanting  wiien  the  defect  was 
congenital.'  In  24  owej*  the  cause  of  death  was  specitied;  in 
12  of  these,  death  was  essentially  conditioned  by  the  absence  of 
the  oppotiile  kidney — and  was  caused  in  10  easi»  by  the  impac- 
tion ot  a  calculus  in  the  ureter,  and  in  2  cases  by  the  pressure  of 
a  cancerous  growth  on  that  canal.  In  the  remainder,  the  cause 
of  death  was  unconnected  with  the  anomaly  in  the  kidneys.  Id 
a  case  observed  by  my  coUeagne,  Dr.  Leech,  solitary  kidney  was 
associated  with  double  uterus  and  vagina. 

In  addition  to  the  eases  collected  by  liayer  and  Moslcr,  the 
following  examples  of  solitary  kidney  may  bo  referred  to: 
Garrod/'  Lancet,"  1863.  ii-  p.  7^4;  Rootes.  Ibid..  186l>,  ii.  p.  251; 
Ogle,  *•  Path.  Soc.  Tmns.,"  l8/il-2,  p.  8H2;  Sydney  Jones,  Ibi<l., 
vol.  viii.  p.  27i):  Murehison,  Ibid.,  vol.  x.  p.  190;  llillier,  Ibiil., 
vol.  XV.  p.  46;  Bruce,  Ibid.,  vol.  xvii.  p.  176;  Kelly,  Ibid.,  vol. 
six.  p.  275 ;  Duckworth,  Ibid.,  vol.  xx.  p.  232;  Miirrav,  "  Brit. 
Med.  Jouro.,"  1h66,  ii.  p.  150;  Taylor,  Ibid.,  1870."  ii.  486; 
Meschodo,  "  Virch.  Areh.,"  Bd.  88,  h!  546. 

I  BautrtCT,  liowevvr,  found  iha  Miprnrvtuil  i»ody  ntmnt  in  onljr  &  otil  of  48  cues- 
He  olto  poiiilj  out  that  lh«  Mxual  org«iif)  ars  frequently  arrMtM  iii  dflTSlopriienl 
on  ihu  tama  cid«  oa  which  ;ha  kidnvy  is  wanting. 


BIBLIOGRAPHY. 


PARTI. 

THE  PHYSICAL  AND  CHEMICAL  PROPERTIES  OF  THE  URINE 
IN  HEALTH  AND  DISEASE— URINARY  DEPOSITS. 

Prout — Stomach  and  Renal  Diseases.     6th  edit,,  Lond.,  1848. 

Willia — On  Urinary  DiBeaaes.     Lond.,  1838. 

Beiquerel — S^mfiiutique  des  Urines.     Paris,  1841. 

Bence  Jones — Animal  Chemistry.     Lond.,  1860. 

Bird — Urinary  Deposits.     5ih  edit.,  Lond.,  1867. 

Beale — Kidney  Diseases,  Urinary  Deposits,  etc,     3d  edit.,  Lond.,  1869. 

Farkes — Composition  of  tlie  Urine.     Lond.,  I860. 

Thud i cum— Pathology  of  the  Urine.     Lond.,  1868;  26  edit.,  1877. 

Neubatier  and  Vogel — Analyse  dea  Hani«.     Wiesbaden,  8th  ed.,  1881. 

Viigel  (J.) — Kntnkheiten  der  Hambereitenden  Organe  (Virchow's  Handbuch  d. 

Paih    II.  Therap.,  Bd.  vi.}.     Erl,,  1863. 
Uassall — The  Urine  in  Health  and  Disease.     2d  edit.,  Lond.,  1868. 
Rabuteau — Elements  d'UroIogie.     Paris,  1876. 
Loebisch — AnUitung  zur  Uarn-Analysc.     Vienna,  1881 
Salknwky  and  Lcube— Die  Lihre  vom  Harrt.     Berlin,  1882. 

CHAPTER  IV. 
Paroxysmal  Hasmoglobinuria. 

Dessler — Virchow's  Arch.  f.  path.  an.  1864. 

Harley— Med.-Chh".  Trans.,  vol.  ilviii.  p.  161. 

Dickinson — Ibid.,  p.  176. 

Has.''all— Lancet,  1866,  vol.  ii.  p.  869, 

GuU — Qiiy's  Hosp.  Report^,  3d  eeries,  vol.  xii.  p.  881. 

Grceiihow — Clin.  Soc.  Trans,,  vol,  i.  p.  40;  and  Kdin.  Med.  Journ.,  vol.  xiii. 

p.  996. 
Uaber»hon — Lancet,  1870,  vol,  i.  p,  158. 
Wiclfham  Legu — St,  Bartholomew's  Hoiip,  Rep.,  vol.  x. 
Druitt — Med.  Times  and  Gak.,  1873,  vol.  i.  p.  408. 
Begbio— Edin.  Med.  Journ,,  May,  1875, 
Forest  and  Finlayson — Glasgow  Med.  Journ.,  1H79. 
Saundby — Birmingham  Med.  Journ.,  vol.  xi, 
Mackenzie — Lancet,  1884. 

Lichiheiiii — Volkniann's  Samml,  klin,  Vortriige,  134. 
Khrlich— Zeitsch.  f.  klin.  Medicin.,  iii.  p.  383. 
Boas— Deui>ch,  Archiv.  f.  klin.  Uedicin.,  18t-8. 


608  BIBLIOGRAPHT. 


PAKT  II. 

CHAPTER  I. 
Diabetes  Ikhipilius. 

Willis — Urinary  Disenees.  p.  1.     Lond.,  1888. 

Fnlck — Beitr.  z.  Lefare  vuii  d.  Einfuche  Folyurie.     Deutsche  klin.,  1858. 

Neurter— Uelier   D.  Inaip.   Tubingen  Thesis,    186G.      Canslatt's  Jahresb.,    1857, 

iv.  284. 
Troussuiiu — Ulinique  MMicale,  t.  ii.  p.  611. 
Magnutit — Du  Diabele  Insipide.     Stmsburg  Thesis,  1862. 
P.  Eade — On  Diabetes  Insipidus.    Beale'e  Archives,  vols.  ii.  and  iii. 
W.  Strange — Cn'c  of  Diab   Insip.     Benle's  Archives,  vol.  iii. 
Ander^ohn — Nichtisuckerfuh  render  Hartinihr.     Dor  pat  Thesis,  1862. 
MerbncL — Ein  Fall  von  Polyurie.     Kuclienmoister'a  Zcitsch.,  1865,  p.  10. 
Lancereaux — Do  la  Polyurie,     Paris  Thesis,  1869. 
Strauss — Einfuche  Zuckcrlu.^e  Harnnihr.     Tubingen  Thesis,  1870. 
Dickinson — On  Diabetes      Lond.,  1876. 
Kiilz— Diub.  Mell.  u.  Insip.     Marburg,  1876. 
Senator — Ziem^sen's  Cytlopfedia,  vi'l.  xvi.,  1877. 
Lec.a-cht' — Traits  du  Diabete.     Paris,  1877. 

(.'HAPTEH  II. 
Djabktk:^  Mkllitus. 

Pniur — Stomach  and  Itenal  Diseases,  rhap.  ii. 

Boiiobm-drtt— Anniiaiie  deTherap.,  I84I,  bVJ;  1840,  Suppl.  162  ;  1848,227;  IMO, 
laH;    186-5,  147;   18«5,  -JOl  ;  and  Cliniqiie  Europ.,  18.j9,  217. 

(jarmd— Oiilstonian  Lects.  on  Diabelos.    Brit.  Mod.  Joum.,  1857, 

(iric.-^iii^iT— Studian  liber  Diabetes.     Arch,  d,  Phys.  Ileilk.,  1859. 

Phw — Diabetes:  its  Nature  and  Treatment.  Lond.,  lid  edit.,  1869;  Cnxinian 
Lf'Olures.     London,  1878. 

p'lil/.— Du  Dinliete  dans  ses  rapporlt  luec  Ics  maladies  c^reb'de^.  Gaz.  Hebd., 
l^.V.',  2*14. 

KiM'lier— Diiit»''tL' i-ons^cutif  aux  ti-auniatisiiiGj.     Arch.  G^n.,  1862. 

Bi'iriiird— Li'von?  dc  pliysiuloyie.  Pari-,  1858;  Cliniqtio  Europ.,  1859,  81  ;  Lon- 
don Medical  Hecord  for  IS74. 

Kninci' — ;  Diiibclic  c-ataracll.     Guy's  Ilusp.  ifi'ji,,  ■Id  series,  vol.  vi.  226. 

^'.  (irHcfc — (  Diiilictie  cataract].     Archiv,  f.  Ophilmlm.,  1858. 

Li'-c'oR'lii- — ( ATiibiyopie  diabftique).  Giiz.  H''bd.,  Xov,  1861  ;  Trailfi  du  Diabet«. 
I'liri-^.  1877. 

^larchiil  df  t'alvi — Kecherches  sur  les  Accidents  Diabetiques.     Paris,  1864. 

]l..|.LTt<,  W,— On  the  Treatment  of  Diabetes.     Brit.  Med.  Journ.,  1860. 

(;r:iy — ;  Trcutiiient]      Glasgow  Med.  Journ.,  vol.  i», 

Sthiir  r.I.  M.) — rmcr^uchungcii  ubt^r  die  /Ciickerbildung  in  der  Leber.  Wiirz- 
burg,  185'.t. 


BIBLIOGBAPHT.  609 

Harley— On  Diabetes.     Lond,,  1866. 

Dnakin — Skim-milk  Treatment  of  Diabetes  and  Bright's  Disease.     Lond.,  1871. 

Kiilz— Beitrage  z.  Path.  u.  Therap.  d.  Diab.  Mell,     Marburg,  1874. 

Dickinson — On  Diabetes.     London,  1875. 

Seegen— Diab.  Mell.,  2d  ed.,  Berlin,  1876. 

Senator— Ziems.  Cyclop.,  vol.  xvi.,  Eng.  Trans.,  1877. 

Lauder  Brunton — Reynolds's  System  of  Med,,  vol.  v.     London,  1879. 

Frerichi — Ueberden  Diabetes.     Berlin,  1884. 

CHAPTER  III. 

Gravel  amd  Calculcb. 

Marcet — On  Calculous  Disorders.     Lond.,  1819. 

Prout — Nature  and  Treatment  of  Gmvel  and  Calculus.     Lond  ,  18'21. 

Magendie — De  la  Gravelle.     Paric. 

Civiale — Traits  do  I'Affeclion  Calculeuse.     Paris,  1838. 

Crosse — A  Treatise  on  LTrinury  Calculus.     Lond.,  1841. 

Catalogue  of  Calculi  in  the  Museum  of  the  College  of  Surgeons.     Ijond.,  1842. 

Rees — On  Calculous  Disease.     Lond.,  1856. 

Heller — Die  Harnconcretionen.     Vienna,  IRGO. 

Leroy  d'EtioUes  (Fils)— Traitg  pratique  de  la  Gravelle.     Paris,  18C3-4. 

Beale — Urine,  Urinary  Deposits,  and  Calculi.     3d  ed.     Lond.,  1869. 

Carter — Microscopic  Structure  and  Formation  of  Urinary  Calculi.     Lond.,  1878. 

Medical  T^ealmeiit  of  Gravel  ntid  Calculi. 

Chevallier — On  the  Dissolution  of  Gravel  and  Stone  in  the  Bladder.  (Trans- 
lated by  Edwin  Lee.)     Med.  Ga?..,  1837,  p.  430. 

Ch,  Petit — Du  Traitement  Medical  dea  Calculs  Urinaires  par  les  Eaiix  de  Vichy. 
Paris,  1884. 

Cb,  Petit — Nouvelles  Observations  de  Gu6risi>ns,  etc.     Paris,  1887. 

Ch.  Petit — Du  Mode  d'Action  des  Eatix  Minerales  de  Vichy.     Paris,  1850. 

Civiale — Du  Traitement  Medical  de  la  Pierre.     Paris,  1840. 

ThompBon  (Sir  H.) — Preventive  Treatment  of  Calculous  Disease,  and  the  Use  of 
Solvent  Remedies.      Lond.,  1878. 

CHAPTER  IV. 

Chylous  Urink. 

Prout — Stomach  and  Rona!  Diseases,  5th  ed.,  p.  112. 
Bayer — Maladies  des  Reins,  tom.  iii.  p.  387. 
Bird — Urinary  Deposits,  5ih  ed.,  p.  416. 

Bence-Jones — Phil,  Trans.  IS.W;  and  Med.-Chir.  Trans.,  vols,  xxxiii.  and  xxxvi. 
Beale^Urine  and  Urinary  Deposits,  3(1  ed.,  p.  209. 
Waters— Med.-Chir.  Trans.,  vol.  xlv.  p.  209. 
Carter— Ibid.,  vol.  xlv.  p.  183. 
Priestley— Edin.  Med.  Jovirn.,  186G,  p.  94.'i. 
Bouchardat — Annuaire  dn  Th^rapeutiquc,  18G'2,  p.  200. 
Peane — Med.-Chir.  Trans,,  vol.  xxxiv.  p.  127. 
Acherman n— Deutsche  Rlinik,  1863,  Nos.  23  and  54. 

33 


610  BIBLIOGBAPHT. 

laascs — AmericKn  Journ.  of  Med.  ScL,  April,  1860. 

Elliotaon— Med.  Timet  and  Oas.,  Sept.  19,  18&7. 

Dutt^ Lancet,  1862,  vol.  ii.  p.  87. 

Begbie — £d.  Med.  Journ.,  Aug.  1862. 

Eggel — Inaug.  Diu.  Tubingen,  1869. 

Lewie — On  a  Heematozoon  in  Human  Blood:  its  Belatioc  to  Chjrlnria  and  other 

Diaeaaes— and  the  Pathological  Significance  of  Xematode  Hnmatozoa. 

CalcutU,  1874. 
DickiDBon — Path.  Trans.,  vol.  xxiz.  p.  891. 
Mackenzie — Path.  Trans.,  vol.  xxxiii.  p.  894. 
Sonsino— Med.  Times  and  Oaz.,  I.  1882. 
Manson — On  Filaria  Sanguinis  Hominis.     London,  1883. 


PART  III. 

CHAPTER  I. 

COMOKSTION  OF  TBE  KlDNSTS. 

Robinson— Med.-Chir.  Trans.,  1848,  p.  61. 

Frerichs — Die  Bright'sche  Nierenkrankheit,  1851. 

Hermann— SitzungBberichtedermathem-naturw.   Classe der Eais.  Akad.  Vienna, 

I86I,  p.  26. 
Overbeck — Ueber  den  Eiweissharn,  Ibid.,  Feb.  1868. 
Bouillaud — Archives  G^nerales.     4me  StTie,  torn.  xvii.  p.  99. 
John$un — Difeases  of  the  Kidney.     Lond.,  18&2, 
Virchow — Archiv  f.  path.  Anat.,  Band  iv. 
Traiil>e — Ueber  den  Zusammenhang  von  Herz-  und  Nieren-Krankheiten.    Berlin, 

1856. 
Bamberger — Archiv  f.  path.  Anat.,  Bd.  zi.  S.  16. 

Rosenptcin — Path.  u.  Therap,  d.  Nier«n-Krankheiten.     2d  ed.     Berlin,  1870. 
J.  Vopel — Krankh.  d.  Harnbereil.  Org.,  Erlangen,  1865. 
"Weifjiiiorbor  and  PtrN — Arch.  f.  exper.  Patbologie,  1876,  vi.  p.  113. 
Posner — Virth.  Ari'hiv,  vol.  79,  p.  311. 
Cornil  and  BrauU— Patbologie  du  Kein.     Paris,  1884. 

ApPENDIi. 

Lever — Guy's  Ho-epital  Reports,  1843,  p.  495. 

Devilliers  and  Hegntiuld — Archives  Grnirales,  1848. 

Frerichs,  1.  v..  p.  1^11. 

Wiegor — Sfhinidl'*  Jahrbiichor,  Band  87,  S.  67. 

Braun — On  Ur.cinic  Convulsions  in  Prei;nani'y  and  Parturition.     Translated  by 

Dr.  Mntlhewa  Duncan.     Edin,,  IP-'J. 
RiWf'Mstein,  1.  o.,  o.  62. 

Abcille — Traiio  des  Maladies  u  urines  alimmineuf^  et  sucr^.     Paria,  1868. 
BraxU-n  llicks— Trans,  of  Obst.  Sue.,  viii.  323. 


BIBLIOQBAPBY.  611 

Barnes — Ibid. 

Scbrdder— Lebrbucb  d.  Geburtsoh.,  &lh  ed.,  1877. 

Leydeo— Zeiuch.  f.  klin.  Medicia.,  Bd.  II.  8.  171. 

Hiller— Ibid.,  Bd.  II.  8.  685. 

Bartelg — Ziemsaen'a  Cyctopffid.,  Eng.  Trans.,  vol.  xt.  p.  804. 

Wagner— Ibid.,  Morbus  Brigbtii,  8d  ©d.,  p.  198. 

FlaiBchlen — Zeitsch.  f.  GeburUcb.,  vol.  vii. 

CHAPTER  II. 
Bbiobt'b  Oibkabs. 

Brigbt — BeporU  of  Medical  Cases,  vol.  i.     Lond.,  1827.     Also  papers  in  Guy's 

Hospital  Keports  for  1836  and  1840. 
Christison — On  Granular  Degeoeration  of  the  Kidneys.     Edin.,  1889. 
Osborne — On  Dropsies  Connected  with  Suppressed  Perspiration  and  Coagulable 

Urine.     Lond.,  1835. 
Bayer— Traitu  dee  Maladies  des  Reins.     Paris,  1839,  1840. 
Johnson   (Geo.) — On   Diseases  of  the  Kidneys.     Lond.,  18[i2;   also  Med.-Chir. 

Trans.,  vol.  xlii.,  and  Ibid.  vol.  Ivi.  j  and   Lectures  on  Bright's  Disease, 

Lond.,  1878. 
Simon — Med.*Cbir.  Trans.,  vol.  zxx.  p.  158. 
Rees  (G.  O.) — On  the  Nature  and  Treatment  of  Diseases  of  the  Kidney.     Lond., 

1860. 
Frerichs — Die  Bright'eche  Nierenkrankheit.     Braunschweig,  1851, 
Todd — Clin.  Lects.  on  Certain  Dis.  of  Urin,  Organs.     Lond  ,  1857. 
"Wilka — Guy's  Hosp.  Reports,  2d  series,  vol.  viii, 
Dickinson — Med.-Chir.  Trans.,  vols,  xliii.  and  xliv.,  and  on  the  Pathology  and 

Treatment  of  Albuminuria.     Lond.,  1868. 
Friedreich  and  KekuK'— Arch.  f.  Path.  Anat.,  Bd.  xvi.  S.  50. 
Beckmann — Ibid.,  Band  xiii.  S.  94. 
Wagner— Archiv  dcr  Heitkunde,  1861,  p.  481. 

Rosenstein — Path.  a.  Therap.  d.  Niercnkrankheiten.  2d  ed.  Berlin,  1870. 
Grainger  Stewart — Bright's  Diseases  of  the  Kidneys.  2d  ed,  Edin.,  1871. 
Traube — TJeber  den  Zusammenhang  von  Herz-  und  Nierenkrankheiten.     Berlin, 

1866;  also  Deutsche  Klinik,  1859,  p,  6;  und  Schmidt's  Jahrbiicher,  1862, 

No.  8. 
C.  Schmidt— Ann.  de  Cheni.  u.  Pharni.,  Band  Ix,  S.  260. 
Richardson  (B.  W.)— On  Ura'mic  Coma.     Clinical  Essays.     Lond.,  1862. 
Petroff— Zur  Lehre  von  der  Uramie.     Archiv  f.  Path.  An.,  Bd.  xxiv.  S.  91. 
Treitz — Ueber  Uram.  Darmalfecliunen.  Prng.  Vierteljahrschrifl,  1859, 
Hammond  (W.  A.) — On  Uraimic  Intoxication.     Anier.  Journ.  of  Med.  Sc.,  1861. 
Good  fellow— Diseases  of  the  Kidney  and  Dmpsy,     Lond.,  1861. 
Schottin— Arch.  d.  Heilk.,  I860,  p.  417. 
Bernard  and  Barreswil— Archives  G'^mr.,  1847,  p.  449. 
Virchow — Archiv  f  path.  Anat.,  Bd.  vi.  and  viii. 
Oppler^Beitr.  z.  Lehre  v.  d.  Arch,  t  patli.  Anat.,  Bd.  xxi.  S.  260. 
Zaiesky — Untorsuch.  u.  d.  L'riimischen  Pr'we.s*.     Tub.,  1866. 
Harley — On  Albuminuria.     Lond.,  18fi6. 


612  BIBLIOGRAPHY. 

Basham— On  Dropsy.     8d  ed.     Lond.,  1866. 

Gull  and  Sutton— Med.-Chir.  Trans.,  vol.  Iv.  273. 

Galabin — On  the  Connection  of  Bright's  Disease  with  Changes  in  the  Vascular 

System.     Loud.,  1874. 
Mahomed — Etiology  and  Pr«-a1buminuric  Stage  of  Bright's  Disease.     Med.-Chir. 

Trans.,  vol.  Ivii.  197.     Lancet,  i.,  1879. 
Broadbent — Lancet,  1875,  ii.  p.  902. 
Klein — Reports  to  the  Privy  Council,  1876,  p.  89. 
Greenfield— Atlas  of  Pathology,  Syden.  Soc. 
Southey — Brit.  Med.  Jourii.,  i.,  1881. 
Bartele — ZiemBseti'a  Cyclop.,  Eng.  Trans.,  vol.  xv. 
Wagner — Ibid.,  Morbus  Brightii,  8d  edition. 
Thoma — Vinh.  Archiv.,  vol.  Ixxi.  pp.  42  and  227. 
Ewald— Ibid.,  vol.  liici.  p.  458. 
Senator — Virch.  Archiv,  vol,  liiiii.  pp.  I  and  818. 
Leyden— Zeitsch.  f.  klin.  Medicin,  vol.  ii.  p.  133. 

CHAPTER  V. 

SUPPURATIOy  W  THE  KiDNET  ;    RkNAL  EubOLIHH. 

HowBhip — A  Practical  Treatise  on  the  Complaints  Affecting  the  Secretion  and 

Excretion  of  the  Urine.     Lond.,  1833,  p.  21. 
Rayer — Malad.  dcs  Reins,  torn.  ii.  and  iii. 
Johnson — Diseases  of  the  Kidneys.     Lond.,  18u2. 
Todd— Clin.  Lect.  on  Urin.  Dis.     Lond.,  1862. 
Kirkes— Med.-Chir.  Trans.,  vol.  xxv. 
Virchow — Ge^atnmelte  Abhandliingen,  p,  602. 

Traube — Uebor  den  Zusamnienbang  von  Herz-  und  Nierank rank hei ten,  p.  77. 
Beckmann — Archiv  f.  path.  Anat.     Bd.  xli.  S.  59. 
Chambers^Defennium  Paihologicum — Kidneys.    Brit. and  For.  Med.-Chir.  Rev., 

vol.  xxxv'i.  p.  489. 
Moxon — Thrombosis  of  Renal  Veins.     Path.  Soc.  Trans.,  1869,  p.  227,  and  1870, 

p.  248. 
¥.  J.  Roberts — Renal  Abscess,  Reynulds's  System  of  Medicine,  vol.  v.  p.  595, 
M.  Becif — Consecutive  XephriUs,  Ibid.,  p.  529. 
Ebstein — Ziemssen's  Cyclop.,  Eng.  Trans.,  vol.  xv.  p,  .548. 

CHAPTER  VI. 

PtKLITIS  and  PyONKPHR0818. 

Rayer — Li.'C.  cit.,  t.  iii. 

Bright — Memoirs  on  Aiwlominal  Tumors  (New  8yd.  Soc.),  p.  224, 

Howison — Cose  of  Sero-purulcnt   Distention   of  Kidney.     Edin.   Hed.   Joum. 

1822,  [..  tV>7. 
Basham — On  Dropsy.     3d  ed.     Lond.,  1866,  p.  848. 
Op]Jols-.er — Wiener  Med.  Wochenschr.,  18C0. 
Todd— Clin.  Lects.  on  Dis.  of  Urin.  Organs.     Lond.,  1852. 
Chuckorbutty — Lancet,  1860,  ii. 
Mosler— Archiv  der  Ueitkunde,  1863,  p.  420. 
Kussmuul- Wiirzb.  Med.  Zeitsch.,  1H68,  p.  56. 


BIBLIOORAPHT.  618 

Mackey — Brit.  Med.  Juurn  ,  1869,  vol.  i.  p.  587. 

Stevens— Glasgow  Med.  Journ.,  18C9,  p.  :!57. 

Hicbaelis— Zur  Lehre,  v.  d.  Pyel.  Wien.  Med.  Pre^se,  vol.  xi.  38,  84. 

Wells,  8. — Dublin  Quart.  Journ.,  vol.  iliit.  p.  181. 

Pathological  Soc.  Trang.,  vol.  i.  p.  117;  x.  p.  209;  xix.  p.  278;  xii.  p.  278;  xxi. 

p.  25. 
Charles— Brit.  Med.  Journ.,  March  20,  1876. 
Ebstein — Ziemssen's  Cyclop.,  Eog.  Trans.,  vol.  xv.  p.  662. 

CHAPTER  VII. 

CONCBKTIOMS  IN  TBE  ElDMETS. 

Bayer — Loc,  oit.  t.  iii.  p.  10. 

Yirchow — Qefammelte  Abhandl.,  p.  833. 

Rosenatein — Loc.  cit. ,  p.  425. 

Vogel — Xrankh.  d.  Harnbereitend.  Organe,  p.  684. 

Leroy  d'Etiotlea  (fila)— Trait*  prat,  de  la  Gravelle,  p.  2S5. 

Oppolzer— Wien  Med.  Presse,  vii.  27,  85,  86,  87. 

Eustace  Smith— Calculus  of  the  Xidney  in  Children,  Lancet,  1882,  i.  p.  266. 
Cases  of— See  Path.  Soc.  Trans  ,  xviii.  p.  181 ;  xix.  pp.  270,  281 ;  xxi.  p. 
253;  xxiv.  p.  148;  xxvi.  pp.  128  and  132;  xxix.pp.  155  and  160;  Schmidt's 
Jahrb.,  Bd.  188,  8.  87 ;  Bd.  140,  S.  44 ;  Bd.  145, 8.  80.  Dub.  Quart.  Journ., 
vol.  1.  p.  481;  Lancet,  1878,  ii.  810;  1874,  ii.  696;  Ibid.,  1874,  ii.  1;  Med. 
Times  and  Gaz,,  1882,  p.  166. 

CHAPTER  VIII. 

Hydronephrosis. 
Glass— Phil.  Trans.,  1747. 

Johnson — Monthly  Med.-Chir.  Journ.,  1816  (July), 
Eonig — Erankbciten  der  Nieren.     Leipzig,  1826,  p.  152. 
Rayer — Maladies  des  Reins,  torn.  iii.  p.  476. 
Lee— Med.-Chir.  Trans.,  xix.  238. 
Hare— Med.  Times  and  Gb».,  1857,  i.  29. 
KuMmaul— Wur7.b.  Med.  Zeit.,  Bd.  iv.  Heft  I. 
Stadfeldt— {Etiology  of)  Monatsschr.  f.  Geburtsk.,  1862,  p.  69. 
Farre— Lancet,  1861,  ii.  472. 
Bosenstein — Nieren  Krunkheiten,  2d  ed.,  352. 
Dumreicher— Wiener  Med.  Halle,  March  27,  1664. 
Strange — Scale's  Archives,  vol.  iii. 

Simpson,  A.  R. — Glasgow  Med.  Journ.,  New  Ser.  ii.  832. 
Friedreich— Virch.  Arch.,  vol.  69,  p.  808. 
Schottelius— Ibid.,  vol.  71,  p.  268. 
Morris— Med.-Chir.  Trans.,  vol.  lix.  p.  227. 
English— Zeitach.  f.  Chirurg,,  Bd.  li.  8.  11  and  252. 

See,  also— Path.  Soc.  Trans,  vii.  262,  263,  26S;  ix.818;  xiii.  128,187,  147, 

151;  xiv.  195;  xvi.  164;  xviii.  167,171.    Brit.  Med.  Journ.,  1874,  ii.  401 ; 

1878,  ii.  p.  457.     Lancet,  1880,  i.  pp.  610  and  870.     Med.  Time*  and  Gaz., 

1876,  i.  p.  546;  1882,  i.  p.  661.     Wien.  Med.  Wochenschr.,  April,  1876. 

Virchow  and  Hirach.  Jahreaber.,  1880, 1881,  and  1882.     Gazette  des  HApi- 

taux,  No.  30,  1882. 


614  BIBLIOOBAPHT. 

CHAPTER  IX. 

CT8T8  AMD  CtSTIO  DeOXITXBATION  OV  THE  KiDMBTV, 

Bayer— Mai.  des  Reiui,  t.  Hi.  p.  607. 

Bright — Hemoin  on  Abdominal  Tunion  (New  Syd.  Soc.),  p.  208. 

Hawkini — Med.-Chir.  Tram.,  ivii.  p.  176. 

Coote— Med.  Time§,  I8CI,  ii.  p.  197. 

Virchow — Gtesammelte  Abhandlunf[en,  pp.  837,  864. 

Siebold — Monatuch.  t.  GerburUkunde,  1854. 

Becknienn— Archiv  f.  Path.  Anat.,  Ix.  p.  221. 

Forater— Pathol.  Anat.,  p.  867. 

Strtibing— Deutsches  Areh.  f.  klin.  Medic,  Bd.  29,  S.  579. 

Path.  Soc.  TraM.— 1848-9,  p.  74 ;  1860-1,  p.  181 ;  1851-2,  pp.  877,  879,  884  ;  iv. 

pp.  198,  199 ;  T.  p.  188 ;  vi.  p.  267 ;  iz.  pp.  809,  884 ;  xix.  p.  274 ;  xzi.  p. 

244;  xxzi.  pp.  164  and  167.    See,  also,  Brit.  Med.  Journ.,  1888,  i.  p.  1177; 

and  Progrds  M4d.,  No.  20,  1888. 

CHAPTER  X. 

Cancer  or  thb  Kidmet. 

Wilson— DiB.  of  Urin.  Oixana.     Lend.,  1821,  p.  284. 

Otto — NeuD  Beobachtungen  zur  Anat.  u.  Path.     Berlin,  1824. 

Konig— Krankh.  der  Niereii.     Leipz.,  1826,  p.  242. 

Langstaff— Mcd.-Chir.  Trans.,  vol.  vii.  p.  294. 

Bright — Memoirs  on  Abdominal  Tumors.     New  Syd.  Soc.,  vol,  vi. 

Kayor — Mnl.  dcs  Reins,  t.  lii.  p.  675. 

Walshe — Nature  and  Treatment  of  Cancer.     Lond.,  1846. 

Lobort— Traits  d'Anat.  Path.     Paris,  18-57,  vol.  ii. 

KolilcT — Krebs-  nnd  Scheinkrebs-krHnkheitRn.     Stuttgart,  1868,  p.  414. 

Bashum — On  Dropsy,  8d  ed.,  p.  417. 

Doderlein — Inaug.  i>i8s,     Erlangcn,  18C0. 

Kosonsiein— Nierenkrankhciten,  2d  ed.,  p.  403. 

Kussnmul— Wiirzb.  Med.  Zeitschr.,  18(58,  p.  24. 

Wed t— Diseases  of  Infancy  and  Childhood.     Lond.,  18A2,  p.  490. 

Braidwood — Liverp.  Med.  Surg.  Itcp.,  vol.  iv. 

Patli.  Hoc.  Trans.,  i.  pj>.  120,  281  ;  vii.  p.  268;  viii.  p.  286;  x.  p.  188;  xiv.  p.  179; 

xii.  pp.  249,  2.'il*;  sxii.  p,  171  ;  Ibid.,  p.  173;  xiiv.  p.  149;  xxv.  p.  172; 

.txvi.  ]>.  132;  xxvii,  p.  204;  xxxiii.  [ip.  19"),  199,  219. 
Ediii,  Mi'd.  Joiirn.,  xvi.  p.  381 ;  xix.  p.  160;  New  Ser.  i.  p.  149. 
.luiirn.  f.  Kiiiderkmnkh.,  \xix.  p.  396;  xxxv.  p.  426;  xxxvii.  p.  292. 
I'oruwcweff — Vinhow's  Amliiv..  lix.  p.  227. 
NouTiiiinn — Ki^siii  >iir  lo  Cnncer  du  Rein.     Paris,  1873. 
LaiH'Cl,  IS73,  i.  i<.  i:'>1  ;  and  Ibid.,  1874,  ii.  p.  49;   lR77,i.pp.  194  and  667;    BriL 

,M«'d.  Journ,,  ISSl,  i.  p.  SO(i. 
Kiihn — Doiilsfhu"-  Arch.  f.  Klin.  Medic,  xvi.  p.  306. 
Weigorl — Virfh.  Archiv,  vol.  Ixvii.  p.  423. 
KohnT— Ibid,,  p.  492. 
Cattttni— Set!  Virch.  and  Uirsch.  Jabrcsber.,  1882,  ii.  p.  194 ;  also  see  Ibid.,  1888, 

ii.  p.  -l-'l  ;  and  Proijr.^s  MM.,  1883,  No.  20. 


BIBLlOaHAPUY.  616 

CHAPTER  XI. 
Bkniom  Growths  im  thb  Eidhet. 

Rayer — Mai.  dea  Reins,  iii.  605. 

Qodard — Subatitution  graisseuse  du  Kein.     Paris,  1869. 

Yirchow — Gflsammelte  Abhandtungen,  p.  208. 

Heath — Adipose  Transformation  of  tbe  Kidney.     Path.  Soc.  Trans.,  x.  199. 

Dickinson — Fibro-fatty  Tumor  of  the  Kidney.     Path.  Soc.  Trans.,  xiv.  167. 

Bristowe — A  Tumor  of  the  Kidney.     Ibid.,  p.  169. 

Wi Iks— Fibrous  Tumor  of  the  Kidney.     Path.  Soe.  Trans.,  Jtx.  224. 

Wagner— Archiv  der  Heilkunde,  1860,  Heft  iv. 

Friedreich — Archiv  t.  Path.  Anat,,  Bd.  xii. 

Bottcher— Ibid.,  Bd.  xiv. 

CHAPTER  XII. 

TOBKKCLE  OF  THE  KiDNEY. 

Rayer— Mai.  d.  Reins,  t.  iii.  p.  618. 

Carswell — Pathological  Anatomy,  pi.  ii.  flg.  5. 

Bashani— On  Dropsy,  3d  ed  ,  884. 

Rosenstein — Nierankrankfaeiten,  2d  ed.,  p.  367. 

Riltiet  and  Barthez — Malad.  des  Enfana,  t.  iii.  p.  852. 

Chambers — Decennium  Fathologicum.     Med.  Times  and  Gaz.,  1862,  ii.  403. 

Schmidllein — Ueber  die  Diagnosed.  Phthisis  Tuberculosa  der  Ham  wege.  Deutsche 

Klinik,  1663. 
Kussmaul — Beitrage  zur  Anat.  u.  Path.  d.  Harnapparats.   "Wiirzh.  Med.  ZeitMh., 

Bd.  iv.  8.  24. 
Mosler — Beitrage  zur  Path.  u.  Therap.  d.  Krankh.  d.  Harnwege.     Archiv  d. 

Heilkunde,  1663,  p.  299. 
Colin— Nephrite  Tnberculeuse  aigue.     Gaz.  Hebd.,  t.  x.  p.  39. 
Southey— Brit.  Med.  Journ  ,  1867,  i.  p.  444. 
Ellis— Ibid.,  1869,  ii.  p.  324. 
McDowell— Ed.  Med.  Joum.,  xv.  p.  1093. 
Klob— Oeater.  Zeitsch.  f.  pract.  Heilk.,  xiv.  9.  10. 
Oases— Schmidt's  Jahrb.,  Bd.  140,  8.  44;  and  Ibid..  Bd.  144,  8.  219.     Virchow 

and  Hirsch's  Jahresberichl,  1876,  ii.  p.  232;  1677,  ii.  p.  228;  1880,  ii.  p. 

212;  1881,  ii.  p.  20.j. 
Tapret— Archiv  Gdn.  de  Mod.,  May  and  July,  1678. 
Bierry— Thfec  do  Paris,  1876. 
Jean— France  M.'dicale,  1876. 
Picard— Gaz.  Hebdom.,  167!i,  No.  27. 
Gaultier- Th^se  dc  Paris,  1882. 

CHAPTER  SlII. 
I, — Uydatiiis  in  tub  Kidnkys. 

Chopart — Traitv  des  Malad.  des  Voies  Uriniiires.     Ed.  by  St^galas.     Paris,  1656. 

Raycr — Malud.  dea  Reins,  t.  iii.  p.  "(45. 

Barker — On  Cystic  Entozon  in  the  Human  Kidney.     Lond.,  18.'i6. 


616  BIBLIOGRAPHY. 

Davaine — Trnit^  dea  Entozoairefi.     Pang,  1860,  p.  524. 

Gcrvais  and  Van  RdQoden— Zoologi«  U<idicale.     Tom.  ii.  274. 

Bi'TBud— Hydaiidea  des  Reins.     Pang  Thesis,  1861. 

Curling— Med.  Times  and  Gaz.,  1868,  ii.  164. 

Collection  of  cases  in  Med.  Times  and  Gaz.,  Feb.  17,  1855. 

Sieveking — Lancet,  Sept.  10,  1868. 

Simon—Ibid.,  Sept.  24,  1853. 

Durand — Afsoc.  Medical  Journal,  March,  18'')!. 

Tomowitz— Schmidt's  Jahrb.,  Bd.  116,  S.  200. 

Quinquerez — Ibid. 

Mflissner— Beitrage  zur  Lehre  von  dem  Vorkommen  dea  Echinococcus  bairn 
Menschen.     Schmidt's  Jahrb.,  Bd.  116,  S.  188. 

Adams  {Dr.  Leith}— Lancet,  Oct.  1,  1864. 

Cobbold — Farasites.     London,  1879,  p.  112. 

Simon — Die  Echinococcus-Cysten  der  Nieren.     Stuttgart,  1877. 

KomcBtan— Thdse  de  Paris,  1881. 

Cases— Gaz.  Uebd.,  1868,  p.  702;  Schmidt's  Jahrb.,  Bd.  146,  8.  292.  Muuvcment 
Mfdical,  Nov.  9,  1872.  Path.  Soc.  Trans.,  xxv.  p.  178;  xiii.  p.  1V>;  Vii^ 
chow  and  Hirch.  Jahresber.,  1878,  ii. ;  St.  Bart.'s  Reports,  vol.  xii.  p.  So^j. 

II. — BiLHARZIA  H/KUATOBIA. 

Bilharz — Zeitsch.  fur  Wiasenschaftlicbc  Zoologie.     Bd.  iv. 

Griesinger — Beobachtuiigen   liber  die   Krankheiten   von   Egypten.     Archiv   d. 

Phyfciolog.  Heilk.     mA,  p.  061. 
Davaine — Entozoaires.     Synopsis,  No.  S8. 
Cobbold— I'urasites,  p.  38. 
Harley  (Dr.  John) — Endemic  Hematuria  of  the  Cape  of  Good  Hope.     Med.-Chir. 

Trans.,  vol.  47,  p.  .')■'»;  Ibid.,  vol.  .j2;  and  Ibid.,  vol.  54. 

III. — FlLAHIA  SaMOUINIB  HOUtNtS. 

Lewis — Una  lln'tnatozoun  in  Iluman  Blood.    Calcutta,  1874.    Also  Lancet,  1877, 

ii.  p.  4-"»3. 
Bancroft— Path.  Trans.,  vol.  xxix.  p.  407 ;  Lancet,  1877,  ii.  p.  70. 
Cobbold — On  Parasites.     London,  1879,  p.  180. 
Manson — Filaria  Sanguinis  llominis.     London,  1883. 

Wykubam  Myers — Med.  Report  of  Inspector-General  of  Customs.     China,  1881, 
Sonsino  -Med.  Times  and  Guzetle,  i.  1882. 
Mackenzie — Path.  Trans,,  viil.  xisiii.  p.  894. 

IV. — STRONaTLUS  GiGAB. 

Daviiine — Entozoaires.     Synopsis  99,  and  p.  267. 
Cobbold— PurBfiles,  p.  208. 

V.  —  PeNTASTOMA  DE^'TICULATDM. 

Davaine — F^nin/.oiiires,  pp.  Ixxxviii.  and  298. 

Wafjner — Archiv  der  I'livi-iologieche  Ucilkundc.      1862,  p.  581. 

Cobbold — P(ini''itcs,  p.  '2'tO. 


BIBLIOORAFHT.  617 


CHAPTER  XIV. 
Anomalies  of  Position,  Form,  and  Xcmbes  of  the  Kidneyb. 

Chops rt^Malad.  d.  Voies  Urinaires    Edit,  by  Sf'galns.     Parh,  ISuu,  p.  •~)S. 

Kayer— UaUd.  d.  Reins,  t.  iii.  769. 

Durham— Guy's  Hoap.  Reports,  1860,  p,  404. 

Rosenatein — Nierenkrankheiten.     2d  ed.,  474. 

Vogel— Erankh.  d.  Harnbereitenden  Organe.     ErI.,  1865,  p.  706. 

Kleba— Handb.  d.  Path.  Anat ,  p.  604. 

Ebstein — Zietnesen's  Cyclop.,  Eng.  Trans.,  vol.  xv.  p.  761. 

Ziegler— Lehrbuch  d.  Path.  Anat.,  1888,  2d  vol.,  p.  891. 

Beamer — See  Lancet,  1878,  i.  p.  58t. 

Movable  Kidnei/a. 

Hai«— Med.  Times  and  Oaz.,  1858,  i.  p.  7;  and  1860,  i.  p.  30 

Oppolzer— Ibid.,  1857,  i.  57^);  and  Clin.  Europ.,  18.')9,  No.  2. 

Fritz — Arcliives  G^n6ralcs,  Aug.  and  Sept.  18.'>!>. 

Henoch— Klinik.  d.  Unterleibs-Krankh.     Beriin,  18')8.     Bd.  iii.  S.  367. 

Becquet — Archives  0£n<-^rales,  Jan.  1865. 

Dietl— Wiener  Med.  "Woch.,  18C4,  p.  668. 

Rollet— Path.  u.  Therap.  d.  Beweg.  Nicre.     Erlantr.,  1866. 

Sawyer — Floating  Kidney.     Birmingham  Med.  Rev. 

Landau — Die  Wanderniere  der  Frauen.     Berlin,  1881,     See,  also,  Med.  Times 

and  Gaz.,  1882,  i.  p.  202. 
Report  of  Committee  of  Patliological  Society.     Path.  Trans.,  xxvii.  p.  467. 
Xewman — On  Malpositions  of  the  Kidney.     Glasgow  Medical  Journal,  August, 

188S ;  where,  also,  a  complete  account  of  tbo  literature  will  be  found. 
Cases— See  Lancet,  1862,  ii.  p.  189;  186S,  i.  p.  ')21;  ii.  p.  S6S;  1872,  ii.  p.  71S; 

Med.  Times  and  Gaz.,  1857,  p.  651 ;  18:)8,  i.  p.  331 ;  ii.  p.  36 ;  !8'>9,  it.  p. 

426;  1860,  i.  p.  9;  1864,  July  9;  1872,  ii.  p.  328;  Midland  Joiim.,  Jan. 

1868;  Prag,  VierteljaliHclir.,  Bd.  '">1 ;  Vlreliow's  Archiv,  Bd.  Iii.  S.  flij; 

Beri.  Klin.  Wochensclir.,  1866,  iii.  p.  41  ;  Brit.  Med.  Journ.,  1869,  i.  .'Al ; 

ii.  p.  211 ;  1870,  i.  p.  35 ;  1874,  i,  p.  463 ;  Path.  Soc.  Trans.,  xvii.  p.  16o ; 

Glasg.  Med.  Journ.,  1870  (New  Series),  ii.  558. 


INDEX  OF  SUBJECTS. 


ABSCESS  of  the  kidney,  449 
AbBcesges,  multiple,  in  the  kidney, 
461 
Acid  of  the  urine,  77 
Albumen  in  the  urine,  185 
fonng  of,  185 
leBU  for,  186 

quantitative  estiniHtion  of,  190 
clinical  significance  of,  194 
causes  of,  194 
Albuminuria,  functional,  196 
permanent,  198 
experiments  on  the  production  of, 

199,  358 
in  diabetes,  250 

in  connection  with  pregnancy,  S71 
aatuniine,  195 
neurotic,  197 
pathology  of,  199 
Alkaline  urine,  from  ammonia,  82 
fron?  food,  77 
from  medicines,  80 
from  the  cold  bath,  81 
from  disease,  81 
Amblyopia  in  Bright's  disease,  418,  429 

in  diabetes,  255 
Ammoniacal  urine,  82 
Amyloid  degeneration  of  the  kidneys, 

404 
Amyloid  substance  in  the  liver,  265 
Anazoturia,  223 

Anomalies  of  position  of  the  kidneys,  587 
form  of,  604 
number  of,  605 
Apparatus  for  urine  testing,  36 
Azoturia,  131 

BACILLUS  of  tubercle  in  urine,  565 
Bacteruna,  177 

Baruria,  note,  131 

Bile  in  urine,  tests  for,  47 

Bilbarzia  h:rmatobia,  57o 

Blood  in  urine.    See  Hsematuria. 
tests  for,  150 

Bran  cakes,  273 

Brighl's  disense — general,  376 
classification  of,  377 
general  etiology  of,  879 
oneness  or  miiltiformitj'  of,  403 
secondary  affections  in,  419 


Bright's  disease — acute,  888 

anatomical  characters  of,  888 

course  and  symptoms  of,  866 

diagnosis  of,  891 

prognosis  of,  892 

etiology  of,  892 

treatment  of,  398 
Bright's  disease — chronic,  896 

anatomical  changes  in  the  kid- 
neys in,  896 

granular  kidney  in,  399 

smooth  white  kidney  in,  896 

lardaceous  kidney  in,  404 

couree  and  symptoms  of,  407 

duration  of,  409 

urine  in,  414 

dropsy  in,  417 

pulse  in,  418 

retina  in,  418 

complications  of,  419 

and  phthisis,  420 

and  cardio- vascular  changes, 424 

diagnosis  of,  487 

prognosis  of,  439 

treatment  of,  441 

CALCULUS,  indigo,  309 
urinary,  292 
'    general  etiology  of,  292 
Calculi,  urinary,  294 

classification  of,  294 
origin  and  growth  of,  296 
varieties  of,  297 
diagnosis  of  species  of,  309 
medical  treatment  of,  311 
preventive  treatment  of,  811 
solvent  treatment  ol,  816 
renal.  A'eeC<increiiiins  in  the  Kidneys 
blood  and  fibrinuus,  807 
prostatic,  309 
Cancer  of  the  kidney,  -',14 
primary,  514 

morbid  anatomy  of,  614 
etiology  of,  518 
symptoms  and  signs  of,  519 
htematuria  in,  521 
diagnosis  of,  633 
duration  of,  622 
treatment  of,  636 
secondary,  636 


620 


INDEX    OF    SUBJECTS. 


CanceroiiB  matter  in  urine,  170 

CarboluriB,  48 

CarbonHte  nf  limn  in  urine,  128 

calculi,  303 
Casts  of  tubes,  138 

clinicHl  significance  of,  141 

fiirmation  of,  141 
Cataract,  diabi-tic,  '2'>6 
Chlorine  and  the  chlorides,  124 

excretion  of,  124 
Chole*ierine  in  urine,  144 
Chylous  urine,  335 

cases  of,  338 

course  of,  3S7 

etiology  of,  844 

pathology  of,  545 

treatment  of,  8'')6 

fllnriic  in,  868 
Colic,  nephritic,  475 
Color  of  the  urine,  42 
Coma,  diabetic.  267 
urremic,  480 
diagnosis  of,  432 
Composition  of  the  urine,  84 
Concretions  in  the  kidneys,  474 

in  new-bum  infaats,  474 

symptoms  of,  476 

diagnoMa  of,  476 

treatment  of,  477 
Congestion  of  the  kidneys,  3r>7 

experimental  researL-hes,  358 

active,  360 

passive,  Sfiii 

connection  of,  with  pregnancy 
and  eclampsia,  371 
Confcrvoid  growths  in  the  urine,  17ri 
Convulsions,  piiGrperul,  urine  in,  371 

ura;raic,  430 
Creatine  and  creatinine,  115 
Cystine  in  urine,  106 

calculi,  aoo  , 

sDlvent  treatment  of,  333 
Cysts  in  llie  kidney,  -'lOl,  504 
Cystic  degeneration  cif  the  kidney*,  504 
congfuiliil,  "i02 
in  iidiilts,  504 

DENSITY  of  the  urine,  49 
Dep-witi  in  ihe  urine,  36,  86,  134 
Diabetes  insipidus,  223 

eli<ilo(ry  of,  224 

course  and  symptoms  of,  226 

duration  of,  221) 

morbid  anHlumy  of,  230 

cases  of,  230 

nalurc  nf,  236 

diagno.-is  of,  23(1 

prognosis  of,  230 

tn-Htiiient  of,  230 

Willi   niiniite   traces   of  sugar, 
241 
Diabetes  mdlitus,  243 


Diabetes  mdlitus,  etioli^y  of,  244 
symptoms  of,  248 
course,  duration,  termination  of, 

conipllcations  of,  254 

morbid  anatomy  of,  260 

theoretical  considerations  on  ,264 

diagnosis  of,  270 

prof^nosis  in,  270 

treatment  of,  272 
Diabetes,  artificial,  267 
intermittent,  288 
milder  types  of,  286 
Diabetic  cataract,  266 
amblyopia,  255 
coma,  257 
Distoma  hKmatobium,  675 
Dropsy  of  the   kidney.     Set  Hydrone- 

plirosis. 
Earthy  phosphates,  deposits  of,  117 
Echinococei.     See  Hydatids. 
Eclampsia,  urine  in.  871 
Embolism,  renal,  452 
Enlozoa  in  the  kidneys,  658 
Epithelium  in  urine,  eitrarenal,  184 

renal,  187 
Examination  of  the  urine,  86 
Extirpation  of  kidney,  478 
Extraneous  matters  in  urine,  87 
Exlractives  of  the  urine,  84 

FATTY  concretions,  801 
Fatty  matters  in  urine,  143 
Fehling's  sugar  test,  208 
Fermentation,  acid  urinary,  40 
ammoniaeal,  40,  83 
test  for  sugar,  20G,  218 
Ferments  in  the  urine,  note,  38 
Fibro-fatty  tumors  of  the  kidney,  'Al 
,  Filaria  sanguinis  hominis,  353,  681 
I  Filarial  periodicity,  358,  588 
Food,  effect  of,  in  the  urine,  61 
Fungi  in  the  urine,  176 
,  Fusible  calculus,  306 

GANGRENE,  diabetic,  254 
Glycosuria.     See  Sugar   in   the 
Urine,  and  Diabetes. 
I  Gluten  bread,  274 
Gravel.     See  Calculus, 
Growths,  benign,  of  the  kidneys,  541 
Guanine,  115 

H.EMATINURIA,  157 
Uiumnglobinuria,  167 
Iliunioglobinuria,  paroxysmal,  168 
symptoms  of,  158 
character  of  the  urine,  158 
I  caso  of,  162 

I  etiology  of,  166 

pathology  of,  167 
treatment  of,  169 


INDEX    OF    SUBJECTS. 


621 


Hfomaturia,  148 

classiflcation  of,  IfiO 
endemic,  l-IS,  577 
diagDuais  of  source,  150,  ]&4 
symptomatic,  154 
supplementary,  156 
renal,  160 

in  cancer  of  the  kidney,  520 
treatment  of,  155 
from  rupture  of  the  kidney,  151 
Hepatine,  26-') 
Horseshoe  kidney,  604 
Hydatids  in  the  kidney,  658 

natural  history  of,  •>&8 
morbid  anatomy  of,  661 
coses  of,  668 
symptoms  of,  5ti6 
etiology  of,  572 
diagnosis  of,  572 
treatment  of,  674 
Hydatids  voided  with  the  urine,  ')R\ 
Hydronephrosis,  479 

morbid  anatomy  of,  479 
etiology  of,  484 
symptoms  of,  492 
terminations  of,  494 
diagnosis  of,  495 
treatment  of,  496 
Hydrorenal  distention.     See  Hydrone- 
phrosis. 
Hypoxanthine,  115 
Hysterical  anuria,  66 

IMPURITIES  in  the  urine,  37 
Indican,  46 
Indigo,  46 

Indigo-carmine  test  for  sugar,  212 
Inorgunic  deposits  in  urine,  86 
Inosite,  227 

JAUNDICE,  urine  in,  47 
T7"IE8TINE,  147 

LEUCINE  in  urine,  114 
Lime,  carbonate  nf,  123,  303 
phosphates  of,  118,  119 
Litbates.     See  Urates. 
Lithic  acid.     See  Uric  Acid. 
Lymphatic  growths  in  the  kidney,  542 
Lymphoiis  urine,  836 

MAGNESIA,  phosphate  of  ammonia 
and,  122 
Malformations  of  the  kidney,  604 
Malpositions  of  the  kidney,  687 
Metanuria,  169 

Microoreanisms  in  the  urine,  175 
saccnaromyces,  174 
sarcina,  176 


'■■  Microorganisuis  in  the  urine — bacteria, 
I       177 
Misplacements  of  the  kidney,  587 
Moore's  test  for  sugar,  205 
MovHble  kidneys,  591 

physical  signs  andjymptomg,  591 
cases  of,  593 
etiology  of,  699 
I  diagnosis  of,  602 

treatment  of,  602 
I  Mould  fungus  in  urine,  176 

NEPHRITIC  colic,  475 
Nephritis.      See   Bright'e   Disease 
and  Congestion. 
Nephrotomy,  478 
Nephrectomy,  478 
Neurotic  albuminuria,  197 

OIL.     See  Fatty  Matters  in  the  Urine. 
Optical  saccharimetry,  221 
I  Organic  deposits,  86,  134 
Osseous  growths  in  the  kidney,  641 
I  Ossification  in  the  kidneys,  456 
'  Oxalate  of  lime,  deposits  of,  99 

clinical  significance  of,  102 
I  treatment  of,  106 

calculi,  299 

solvent  treatment  of,  3^3 
Oxalic  diathesis,  103 
Oxaluria,  103 

PARASITES  in  the  kidney,  658 
Penicilium  glaucum,  176 
Pentastoma  donticulatum,  585 
Phosphates,  earihy,  in  the  urine,  117 
amorphnu*.  118 
crystallized,  119 
stellar,  119 
triple,  121 

ammoniaco-magnesian,  132 
secondary,  206 
mixed,  295 
Fhosphatic  calculi,  295 

solvent  treatment  of,  334 
Phosphoric  acid  and  the  phoxphates,  115 
Phosphorus,  excretion  of,  116,  124 
Picric  acid  test  for  sugar,  21S 
PigmenU  of  the  urine,  42 
Polydipsia,  223 
i  Polyuria,  223 
>  Pregnancy,  a  cause  of  Brighl'i  disease, 

873 
I  Pregnancy,  urine  in,  146,  371 
I  Prostatic  calculi,  309 
:  Protocatechuic  acid  in  the  urine,  45 
Puerperal  eclampsia,  urine  in,  373 
Purulent  casts  in  the  urine,  139 

note,  449 
'  Pns  in  urine,  146 

'         diagnosia  of  source  of,   147.     Set 
1  Pyelitis. 


^H           6S3                                         INDES    OP 

^^^^^^^^^H 

^H        Pjr«iiiii, 

Tubercle  of  the  kidney,  comparstivn  frn-              H 

^^H                   mvrbiJ  «nHU>tii\,  46£ 

queney  of,&44                                     H 

^^H                   f'lt'ilogy  of,  iii6 

pHnary,  644                                    ^^^| 

^^^M                   (Viiiplotn*  of,  4n0 

murbid  wiBtotny  of.  544           ^^^^| 

^^H                           i<f,  491 

etiology  of,  646                        ^^^B 

^^H                   dinjiinoiiU  of,  467 

fymptninii  of,  646                     ^^^B 

^^^1                   ;>r>)|:niHii*  nf,  460 

caav*  11  f,  648                                ^^^^| 

^^B                 tri-atiiivnt  ol,  470 

dlKgaotic  of,  564                    ^^^B 

^^H           Py6l<^nophril!>i.  4-5t! 

treaiment  of,  566                   ^^^B 

^^H            ryonephnain,  4'i4 

atcondary,  686                                    ^^^B 

^^B           P/rocaivvhiu,  4^ 

Tub«roulou«  niHUor  in  lbe  urlao,  170                ■ 

^^H 

Tumon  of  th«  kidney,  641-    See  oImo           H 
Oril«,  Hydri>n»plirou(,  Cnnoer,  Hy>             H 

^H          /\UANTITTof  ihttuHnc,  fiO 

dalid*,  Pyonepb  ro«i»-                                 ^^H 

Tyrctfine  In  urine,  114                                  ^^^B 

^H          pBACTinX  nf  Lbe  uHnc,  70 
^^B          li    R«invval  uf  kidney,  476 

^^^H 

TT  It  ATE  concr«lioD>,  29B                            ^^H 
U     Trnte  of  kmrnonik,  M,  d8                      ^^B 

^H           KeiinilU  in  Brtghf*  dUeaic,  4IH,  42(1 

^^H 

of  sotU,  M,  07                                   ^^B 

^H          CACCIIAKIMETRY,  opticHl,  221 
^^H          0    S*rcinic  ill  urino,  176 

Unilet,  Bin»rph'>4if,  M                                 ^^H 

c;rritnlline,  07                                           ^^B 
UrKtuU,  428                                                    ^H 

^^B          ^RrconiK  of  Uin  kidney,  'iil9 

^^M          SftturDinc  HlbuminurU,  19d 

■Tniptonu  of,  420                                      ^^B 

^^H          Solidc  of  thifl  urine,  W 

ineorie*  of,  4S4                                          ^H 

^^H          Solid  uritip. 

Irentment  of,  441                                           ^^B 

^^1          Soliury  kidufv,  OO-'* 

Uree,  126                                                         ^H 

^^B          So)v«nt   LrMttmcnt  of   urinnrv   cKlcali, 

•xcr«ti«n  of,  in  health,  12i                    ^^H 

^H 

in  diteou-,  ISO                                    ^^^H 

^^H            Specilic  i;ritvily  of  tliu  iirino,  49 

pacbology  of,  130                                ^^H 
fitlniAllon  of  quantJtv  .'f.  12t;              ^^H 

^^H          SpermataxnA  In  urine,  171 

^^H           Spormii  to  rrli  <!.■«,  171 

Urian,                                                                   ^^H 

^^H            UBBttiiont  of,  ns 

Urlanliie,  43                                                  ^^^| 

^^B           Stone.     Ntf  Unlciilus. 

Uric  Mid,  S7                                              ^^B 

^^H          StroDKylH*  gi)C'<«.  ■'•'^4 

dunotila  uf,  87                                    ^^H 
delly  Moretion  of,  01                            V 

^^B          Suesr  in  \\:t  iiriiiv  {«ee  a^«o,  DUbelM), 

^H                             '204 

utimeLlon  of  iiuwitlly  of,  W>                B 

^^^^^H                    imu  fur,  <|uBlitnlive,  20fi 

origin  and  occiirroncn  ttf,  91           ^^^H 

^^^^M                        quttiiliiaiive,  218 

clinical  ciicnlliaince  of,  0^2             ^^^| 
Urie  kold  calculi,  2S7                                    ^^B 

^^^H                   clinicitl  *i^nl(l«lino«  nf,  221,  MS 

^^^^^H                   clanifloHliun  uf  cni«*  »f,  243 

tolrenl  trttiimvnt  of,  317                V 

^^^^^B                 phyvioloeleftl  conii<lor«tloni  od, 

Urobilin,  48                                                     M 

^^^m             2fi4 

Urocbroinc,  46                                              ^^^H 

^^^^^1           fomiKlion  nf,  in  Lhs  1iv«r,  206 

tJrolitliiajiia.     Sw  Calcutu*.                            ^^^^| 

^^^^^^           fbngus  in  th«  urine,  176 

^^^H 

^^H          Sttlpburic  ncid  nnd  the  «ul[Jtktei,  128 

UKGETATJONS  in  the  urln*,  176            iH 

^^V           Balphur,  «sc-r<>lii>n  rif,  124 

^^H          Sapprasiioik  of  iirino,  M 

H 

^^H                         nan-otMtnit'Livc,  64 

IITATT  degcnftreltoni  of  tti«  kidney*,           1 
YV      404                                                                B 

^^H                         ob«trucl{*»>  f>7 

^^H                                 cnuMS  of,  67 

WiTint,  erratic,  G8S                                             B 

^^H                                ■ymplom*  uf,  69 

■parlotu,  688                                                   B 

^^H                                        «IIM<»  uf,  f '.0 

J 

^^H                                trvtiluiuiit  »f,  76 

VANTHINfi,  111                              ^^^H 

^^H           Suppiirkltoti  in  thf^  ktUnry,  449 

^^B          SurcicKl  kiilnuy,  468 

^^B          Syphilitic  d«poiii>  in  ihe  ktdney,  642 

^^^^B 

y  EAST  runout,  176                                ^^H 

f                   TOKUL/E  in  urinn,  176 

f                   i     Tromnifr'*  ie»l  for  ■■MEii''i  208 

yOOAMrLUU,366                                  ^H 

TnbftTcle  of  the  kidney,  614 

INDEX  OF  AUTHORS. 


ABEILLE,  371 
Abdti,  ,'>16 
AcI((!rmHnn,  8S7 
AdamkiQwifK,  '2S4 
Adams,  IdS 
Adams,  J.,  600 
Adams,  B.,  303 
Allbutt,  68,   419 
Althaus,  241 
Apjohn,  128 
Aufrecht,  394 
Axel  Key,  141 

BABES,  6&6 
Babin^ton,  669 
Baillis,  56& 

BarabergOr,  197,  208,  869,  429 
Baticroft,  a4r>,  368,  582 
BftrJccr,  GTfl 
Barlow,  898 

BiirleU,  !;!!:<,  408 
Earth  ez,  644 
Basham,  155,  546 
Baumann,  46 

Beale,  110,  116,  144,  261,  299,  340 
Beckinann,  453 
Bccquerel,  191,  240,  253 
Becquet,  591,  600 
Begbie,  103,  197,  S36 
Bence-Jones,  77,  ftl,  95,  112,  116,  186, 
]8tt,  2l>5,  2W;,  ■-JHtt,  363,  336,  337,  346 
Bcne^leii,  vsn,  tV]0 
Benedikt,  176 
Beneke,  77,  104,  196 
Bennett,  Sir  R.,  548 
Bennett,  Dr.,  226,  555 
B^raud,  562 
BergBon,  369 

Bernard,  167,  197,  201,  238,  2G1,  264 
Beumer,  606 
Bidder,  126 
Biermer,  433 
Bilhar/.,  153,  575 
Billiard,  256 

Bird,  44,  95,  100,  108,  107,  112,  174 
Birketl,  561 
Birch-Hirschfeld,  616 


Biachoff,  126 
Blackall,  882 
Blackburn,  572 
Blot,  873 
Boas,  160 
Bddecker,  46,  191 
BottchfT,  642 
B(mch8rdai.aO&,  274,  286 

UouiiUud,  ses 

Bowen,  14J 

BowniBo,  son,  377 

BrncoTinot,  46 

Bradley,  '43 

Brandt,  478 

Brault,  384 

Braun,  878 

Brieger,  259 

Bright,  876,  424,  480,  444,  616,  520 

Brinton,  585 

Bristowe,  604,  541 

Broadbent,  418,  426 

Brodie,  307 

Br.iwne,  542 

Brown-S4qiiard,  196 

BrowicK.  8fi4 

Bruct,  201.  442 

Briicke,  33,  206 

Brunton,  201,  446 

Buchheim,  80 

Budd.  286 

Buhl,  427 

Bunyan, 856 

Burd,  286 

Byl,  Van  der,  588 

CAFFE,  468 
Cameron,  124 
Campbell,  478 
Camiiliii.  273,  275 
Cniilttni.1';ii,285 
Canton.  588 
Carmichael,  254 
Carr^re,  76 
Carswell,  516 

Carter,  46,  98,  296,  299,  845 
CatUni,  515 

Chambers.  175,  4.'il,  644,  666 
Champouillon,  255 


624 


INDKX    OF    AUTHORS. 


Charcot,  56,  19<'> 

Chevallier,  816 

Cbristii^on,  201,  881,  389,  443,  444 

Chopart,  Ifiu,  668 

Chotinsky,  518 

Civiale,  110,801,830 

Clarke,  Sir  A.,  66 

Cloetta,  106 

Cobbold,  688 

Cohn,  83,  178 

Cohnbeim,  368,  464,  640 

Colin.  556 

Colles,  254 

Cook,  90 

Cornil.  141,  200,  364,  369,  884,  542 

Cruveilhier,  600 

Cubilt,  337 

Cuffer,  430 

Cullingworth,  458 

Curling,  58G 

DAN  JOY,  195 
Uavaine,  558,  584 
Davy, 803 
Dav,  592 
Debovp,  427 
Deichmuller,  259 
DelavHud,  77 
Demange,  133 
Deair,  382 
DesBler,  168 
Devillicre,  373 
Dewar,  108 
DicDntn,  17-'' 
Dickinson,  loS,  196,  235,  244,  261,  372, 

385,  400,  483,  541 
Dittricb,  540 
Dompeiinfi,  247 
Donkiii,282 

Dreschfeld.  157,  175,  267,  259,  263,  589 
Diickworih,  102,  199 
DutlVv,  503 
Duigun,  68 
Diikcs,  19fi 
Diilk,  48,  112 
Diimreicber,  483 
Duncan,  225,  245 
Dunin,364 
Dupaul,  374 
Durliain,  590,  591 
Durian,  81 
]>utt,  33H 

i''ADK,  230 
^     Ebstcin,  45,  109,  146,  260,  301,  474 
Eckhard,  228,  238 
Kdlefsen,  196 
Eu'ger,  337 

Khrlich,  160,  261,  264 
EllioUon,  341,  641 
Elliotl,  371 
K<>cliricbt,  572 


Evans,  604 
Evo,  640 
Ewald,  427 

IjiABEK,  481 
'      Pabre,  111 

Pagge,  516 

Falck,  227,  262 

Farre,  686 

Fawdington,  46 
i  Fayrer,  56,  246 
'  Fazio,  236 

Fehr,  406 

FelU, 486 

Fischer,  241,  247,266 

Fitz,  259 

Fiaischlen,  372 

Flatten,  238 

Fleckela,  578 
,  Fleischer,  166 

Fleming,  519 

ForreBt,  160 

FOrater,  '261 

Foeler,  259 

b^urcroy.  316 

Fraentzel,  161 

France,  ^55 

Frank,  155,  226,  239,  254 
.  Frankel,  115 

Fraeer,  259 

Frerichs,  114,  203,  248,  259,  261,  359, 
369,  873,  377,  889,  403,  417,  435,  685 

Friedlander,  386 

Friedreich,  542 

Fril/,,  247,  591 

Fiirbringer,  128,  19G 

Finlayson,  142 

Fynney,  661 

GAMGEE,  108,268 
Galabin,  426 
Gallippe,  189 

GatnA,  76,93,  102,  251,273 
Gay, 572 
Gayct,  288 
Gerhardt,  268 
Germoni,  358 
Gilewi^ky,  698 
(;irard,2o3 
Glass,  482 
Godard,  642 
Golding,  146 
Gombault,  195 
Goodhart,  263 
Goolden,247,  264 
Gorup- Besanez,  389 
Gosset,  345 
G..ttwalt,  203 
Gowere,  186,  255,  418 
(iraefe,  v.,  2'.5,  429 
(iraves,  83 
Grawilz,  425 


INDEX    OF    AUTHORS. 


625 


Grey,  284,  612 

Greenhalgh,  53o 

Greenhow,  ir>8 

Gregory,  220 

GrieHnKcr,  163,  '^53,  260,  261,  264, 

284,  286,  288,  57.'i 
Griilzner,  33 
Gu^ivfint,  2ji6 
Giiibfiui,  Un 
G.j11,  l.-g,  197,  401,426,  ■'>02 

HAAS,  236 
Uiiberehori,  33ri 
Uagen,  222 
Haldane,  80S 
ilntiil.>iirgt'r,  iim 
Hm.Mlt.'ii.  i'Vi,  41S 
Hammond,  91,  43o 
Harcourt,  90,  331 
Hare,  485,  501,  591 
Barley,  G.,  46,  47,  158,  263,  266 
Harley,  J.,  158,  .>77 
Hassall,  liO,  1 19 
iijiwkiiif.  .WI,630 
Hayera,  167 
Heidenhain,  200,  203 
Heller,  44,  4i,,  80.  1-W,  176,  27"), 

l'Et»,:3ULi,  ■■114,389,  443 
Hei«i  U.  122 
Hendersi.n,  148 
Henninger,  472 
Henwh,  r)91 
Henry,  213 
Uensley,  220 
Hepp,  2"i6 

Hermann,  t'i8,  202,  S'iS 
Heriich,  523 
HeschI,  ">8o 
Hevin,  478 
HickB.  140 
Hiller,  371 
Hillier,  4y8,  606 
Hiltun.  174 
Hudgkin,  255 
Hoffmanji,  115 
Hohl,  590 
HoDgeweg,  474 
Houghton,  288 
Hounsell,  530 
Howison.  468 
Hoyle,  515 
Hunstoiic,  303 

IRVINE,  263 
Isaacs,  886,  344 
Israel,  425 
IwanoH',  205 

TACCOUD,  480,43(1 
fj      Jackson,  113 
jHtf^,  43,  47 


296, 


Jaksch,  von,  268 
Jamea,  486 
,  Jolinaon.   189,   189,    197,  213    217.  308, 

377,  400,  426,  449,  692 
Jones,  646 
Jongs,  247 
Jurin,  322 

KAMUTZ,  288 
Kekul^,  406 
Kellv,  604 
Kennedy,  240 
Keppler,  608 
Kien,  285 
Kirkec,  463 

<  Kleba,  386,  450 
,  Klein,  384,  400 

Knapp,  215 
I  Knoll,  288 
Kiihler,  528 
Koster,  504 
Kiihne,  186 

Kulz,  227,  228,  241,263 
Kupfer,  604 

Kussmaul,  267,  469,  664 
Kiissner,  167 

T  AFFONT,  269 
\j    Lallemand,  174 
LuiRj^pciiui      95,  261,  642 
Lnndouzy. 245,  265 
Landau,  591 
Lar>gh)in»,  J41 
Ijingier,  112 

LHlliBni,  '.'87 
Latoiir,  155 
Lawrence,  582 
Laycock,  66,  197 
Leared,  102 
Lebert,  519,  528 
Lecorch*.  255,  256 
Leech,  886,  5-')0,  606 
Legg, 168 

Le^raiid  dii  Saulle,  2-i7 
Lehmann,  118,  201 
Lenoir,  301 
Lepine,  160,  201 
Lettsom,  568 
'  Letulle,  427 
Leube,  196 
Leubugclier,  285 
Lever,  602 
Lifwinsk    426 
Lewis,  3i")i],  591 
Leydeii,  368,  372,  404,  427 
Lichtheim,  160 
Liebermeister,  444 
Liebig,  111,  126 
Litton,  384 

<  Litzmann,  873 

40 


626 


IMDEX   OF    AUTHORS. 


Li  VOIR,  66(1 
Lobi»cb,  110 
Ln^an,  'Aa9 
Ludwig,  68,  4'2o 
Lundberg,  MB 
LuBk,  266 
Luys,  261 

IfcDONNBLL,  267 

Si    Mackav,  17« 

Mackenzie,  160,  337,  3S3,  583 

Maulagan,  112 

MacUunn,  43 

Magawley,  80 

MftgendW.SlS 

Magitmt,  2.'-.2 

MHlHimed,  '21)3,  387,  418,  427,  436 

Maly,  43 

Miinson,  583 

Manzulitti,  519 

Mareet,  48,  111,  301,  807 

Harchal  de  Calvi,  254 

Mur-hwaki,  109 
Manh,245,  264 
Martin,  474 
Masca^ni,  320 
Mascaret,  234 
Maxwell,  228 
Medd,  456 
Moisdnor,  186,  566 
Mesud,  '',91 

Metlenhoimer,  143,  l'i7 
Mej'ur,  3-VJ,  373 
Miahle,  288 
Molesohott,  28"» 
Mnnnerel,  261 
Montgomery,  I4fi 
Moore,  206,  430,  021 
Moore,  N.,  51j 
Moore,  W.,  302 
Morgan,  de,  514 
Morison,  247,  33-> 
Morris,  500 
M..sler,  2.10,417,  546 
Moxuii,  lUO,  i>42 
Mulder,  212 
MuUftf,  i'> 
Muller,  212,263 
Miillur-Wurneck,  592 
Mmith.  -JOT 
Muiik,  176,  :)63 
Miirtlii-on,  14'>.  202,  514 
Murrull,  240,  286 
Murri,  160 

\TASSK,  26-', 
ri      \»iu'hp,  146 
NcUon,  2f<4 
NfiiliiUiMr.  122 
NeiiHpr.  2!1 


Ncufoille,  60.', 
Neuschler,  227 
Newman,  202,  603 
Niemann,  109 
NorriB,  46 
Notbnagel,  142 
NuHbaum,  200 

ODLING,  48 
Oliver,  144,  188,  189,  212 
Ollivier,  19-'> 
Oppler,  436 
Oppelwr,  l"i7,  448,  591 
Ord,  88,  29'!,  306,  309,  846 
Or^i,  226 
Uverbeck,  202,  359 

PAGET,  75 
PaoluLci,  642 
Parkes,  50,  92,  124,  132,  196,  201,  285, 

394,  443 
Paaieur,  83,  176 
Pawn,  116 
Paw,  90,  160,  189,  212,  216,  246,  267, 

261,  264,  267,  288 
Peawe,  337 
F>-loiiy,(>,    08 
Perls,  141,  3-'>8,  436 
Petil,  31 B,  828 
Pelroff,  446 
Phillipeaux,  2r>4 
Piolrowsky,  102 
Piorry,  286 
Ploucqiiel,  316 
PobI,  145 
Ponlick,  157 
Poniklo,  263 
Popp,  623 

P<«ner,  141,  200,  868 
Power,  201 
Preuiwe,  48 
Prieslley,  844 
Prout,  46,  96,  110,   117,  218,  253,254, 

261,  264,  271,335,844 

UUECKETT,  565 
Que  venue,  844 
Quincke,  269 
,  Quinquerez,  667 

R'       ALFK,  117,  212,  286,  238,  242 
Kunke,  92 
Haver,  74,  166,  289,  245,  882,  446,  45.>, 

4'i>8,  r»05,  516,  641,  .'»62,  691 
Ravnev,  101, 296 
Kees,  84,  102,  436 
Kegnuuld,  378 
Ki'inbHrdl,  363,  408 
'  Keliquet,  To 
KtTiinid,  628,  004 
Kibborl,  141,200 


INDEX    OF    AUTHOBS. 


627 


Richardson,  246,  256,  430,  4S:>,  447 

Richter,  43d 

Riegel,  5fi,  889 

Rilliet,  544 

Riotaii,  691 

Ritchie,  163,  597 

Ritter,  436 

Roberia,  L.,  528 

Robiti,  615 

RobinBoii,  208,  868 

Rdhmaon,  40 

RoUet,  591 

Rooke,  196 

Rosenstein,  275,  SHI,  374,  555 

Rosenbach,  160 

Ross,  257 

RoBsman,  176 

R»ux,  1+58 

Rutiiiberg.  '203 

Kupaiein.  '2J9 

Russell,  75,  128 

Ruyscb,  1)87 

O  ALKOWSKl,  47,  117 
U     Suli.in.in    259 

Saundby, 160,  196,  269 

SeanEoni,  S"4 

Scherdr,  JO,  !)-'i,  109,  112,  118 

Schift', 'J;i7,  :JUfi,  268 

Bi^Lruidt,  C,  40'i 

Schmidt,  126,  266 

Scbmidl'Miilheim,  186 

Schmitz,  24'),  260 

SuhriL'JtIier  .'Si 

Schottin,  417,  iH'i 

Schultz,  175 

Scfaiinck,  43,  46,  101,  143,  204 

Seeeen,  210,  24.". 

Seidel,  240 

Sellers,  77 

Semmola,  2U2 

Senator,  47,  201,  403,  427 

Sharkey,  515 

Shearman,  111 

Sibson,  418 

Siebold,  fliiO,  f.Sl 

iiii-ginuiid.  Si3 

Biemssej),  275 

Silver  2H3 

8iimiioiia,  2'2@ 

Simon,  40"^ 

Simpson,  371,  485 

Sloan  e,  286 

Smith,  45 

Southam,  301,  834 

Southey,  168,  44o 

Sparks,  201,  442 

Spiegelbcrg,  573 

Stanelmaiier,  259 

Stiidcler,  113 


Sudfeldt,  486 
Starr,  25V 
atein,  122 
,  Stewart,  378 
Stiller,  692 
Stocks,  168,  836 
atockvia,  167,201,261 
Stoeber,  266 
Strange,  232 
Slrecker,  118 
atromeyer,  111 
Sutton,  401,  426 

TAN  RET,  189 
Tapret.  547 

Tardieu,  261 

Taylor,  112,  260,  263 

THibsier,  117 
,  Tenneson,  To 

Ti^clieiiitiulinr  260 

Tli..iu!i,  Wiy.  42' 

Thompson,  Sir  Henry,  56,  309,  604 

Thompson,  497 

Thorn,  612 

Thudichum,  101,  848 

Todd,  460,  462 
,Toel,  110 
■Tomowitz,  116,  MT 

ToUens,  259 

Traube,  369,  42."> 

Tmppa,  .JO 

Treitz,  419.  43.'i 

Trommer,  208 

Trousseau,  226,  229,  289,  241 

Turner,  143 

ITNGEK,  111 

U      Uytierhoeven,  306 

VALENTINER,  128 
Vallrij  MS 
Vans  Aisdnle,  371 
Velpeau,  4"0 
Vigtti,  5K!t 

Virelmi*-,  4i>3,  474,  iJ02,  642,  546,  585 
Vogel,  44,  48,  50,  77,  116,  b")? 
Voit,  126 
Vulpian,  254 

WA(iNEK,    196,    197,   384,  389,  483, 
■'43,  585 
:  W»gsta«e,  306 

Waters,  386 
I  Watts,  224 
'  WaUhe,  523 
;  Weir  Mitchell,  256 
]  Weissgerber,  141,  358 

Weh^ker,  176 

Wells,  382,  445,  516 
'  West,  128 


628 


INDEX    or    AUTHORS. 


Whiph&m,  SOfi 

Whitehead,  539 

Wieger,  874 

Wilde,  2ri6 

Wilks,  260,  264,  897,  fi04 

Williams,  640 

Wilkinsnn,  445 

Willis,  131.  224,228,435 

WitsoQ,  61& 

Wittich,  von,  200 


Wobler,  80,  lOl',  111 
WollBston,  106,  316 
Wood,  604 
Worm  Muller,  228 

ZALESKY,436 
Zeller,  45 
Zenker,  586 
Zinkeiijen,  6'!7 
Ziil7..r,  116 


LEA    BHOTHEKS    A   CO.'S 

(£iife  HSttRY  C.  L£A'S  SOU  i  CO.) 

CLASSIFIED  CATALOGUE 


MEDICAL  AND  SURGICAL 

PUBLICATIONS. 


In  aaking  lh«  lUwitioo  of  the  iirofnwinn  to  tho  works  advertuml  in  th«  Enllowing  IHtfC*. 
the  publishcra  would  state  tfacit  no  pniiu  an  a(MJ«d  to  BKUre  «  oaDtimiaarc  of  tlie  confi- 
d«noe  earofld  for  the  publications  of  the  boaw  hy  tlirir  emivful  Ml«ctloa  ud  Moeuaqf  ud 
fiobb  tif  executicD. 

The  laryt  wmAtr  of  Jnfmrun  rteeatd  Jrom  At  frt^tui/Mjor  mfittr  tlam  »/  btttdm^t  Aam  ii 
MHBatfy  pUietd  on  mcdwof  boats  As*  imAietd  mt  (p  pvt  twtaii*  q^  ow  •towfon/  piiUieaHont  im 
^^^ffJtiMia;  audi  tAol  tte  frwnnjr  teate  may  6c  eneomragtdt  tin  prieu  Xatt  ken  Jutd  altoamaU 
W  ON  odNHlM  OMT  (A«  OMt  i^  aAwj)  (U  (c  pfocc  if  vifAH  tA«  suafu  cf  all  to  pomm  a  K&rary  (Aol 
B  lAoU  AoH  otfriwti'ofu  o<  wdtfor  At  tyeaafor  1K9  mind  oftht  rmdatg  praefMMMr. 
I  Tli«  printed  prion  am  tl)»«  at  which  boolcs  c*a  genvnil;  b«  >uppli«il  bjr  bookMp«n 
ihrnughoul  iha  United  Stales,  who  can  readil/  pncnra  for  their  ciulom«ra  aaj  work*  ncri 
kept  in  stock.  Where  Kocca  lo  booksKms  is  iwt  oanrnticnt,  boolia  will  be  aettt  bj  mail 
poflttMid  on  receipt  of  the  prioe,  and  w  the  limit  of  mailable  wdgbt  kna  been  Kmored,  no 
(litEL-ullv  will  bo  •xp«ri«DCwd  in  obtaining  through  Ui«  poei^ffiog  an^  work  in  thia  ^«ta- 
logu«<.  No  rulu,  bow«Ter,  an  tasuni«l  cither  on  the  mooajr  or  nn  th«  lionkx,  and  no  [xib- 
Ucationa  l«t  otir  own  arc  stipplied,  eo  that  gcntlomen  will  in  awM  ca«ea  find  it  moi*  con- 
Teni«nl  to  deal  with  the  neuwt  bookaeUer. 

LEA    BROTHERB  ft  Oo. 

Ntm,  lite  and  70B  Saxwm  St^  PniLAi>iariUA,  Vvliimrf,  1880. 


PROSPECTUS    FOR    1800. 

A  WEEKLY   MEDICAL  JOURNAL. 

SUBSCBIPTION   BATES. 

TuK  MnncAi.  Nxwa Kiw  Uoltara, 

TiiK  AmcninAM  .TntmsAi.  of  thr  MitntrAJ.  SmaioB*  Five  Dollara. 

COMMUTATION    RATES. 
Tiiic  MciiiCAi.  Nxwii  1      Nin«  [><>|liir>  \ft 

TiiF  AxERirAK  JotTHKAl.  OT  TUB  Memcal  BuiKHtrm    f     iniuun.  in  adrnntc 

THE  MEDICAL  NEWS. 

A  N'Ational  Weekly  nc<licnl  PertoOIcftl.  cuntaininfr  28  U*  33  Qiiarto 
Pugna  of  Beading  Matter  In  Each  ItMur. 

Al  the  Lhrcidiold  of  its  fourth  j^cir  in  weoklf  fijmi,  lliu  ^Mtiducion  of  Ttm  Medical 
Nzm  fe«l  that  tliey  can  look  bikck  with  jiar^onable  Mlisfiu-tloo  up«n  the  resiitta  of  tlieir 
«Sbrta  to  iMtrvo  tb*  1>««1  int^rvHtsofDiojirofcmion,  >i>d  Uii'j'  mndomimurt-lhiui  ti>  pninilse 
lor  Lli«  coming  ;r<!ar,  that  it  ahall  kc  luaintaint-d  at  itauwn  high  ataiMlanl,  with  «uch  im- 
ptOTcmeDte  a«  inorcuaed  eiperienro  and  rnlarged  i-onnvi-tione  rcmW  (NTMibk.     In  thr 


2  Lba  Bbotbkbs  &  Co.'a  PusuaATioNa— Medical  Neva,  Am.  Jonraal 


THE   MEDICAL   NEWS-WEEKLY. 

<Contlntitd  froBi  ir(l  |Mga.) 
Oril^nal  De)iartiuent  iUoolumiM  are  replele  widi  urticli*  of  tlie  hi^eiL  pixcUoU  r&lus, 
beuingODill  branch**  of  mcKiical  8d«tice.  lu  Iloapiul  Beporlx  nfittel  the  ntode*  nf 
traatiB«iit  ndnptbi  in  \ht  mmt  cclcl»«ted  lir»piuU  of  the  glotw,  kitd  iu  I>i>pMniDent  of 
Prognnoontaina  juflirinnspxi^rpu  ami  IninsUtions  from  all  the  leading  niAliad  peri- 
odlnli  of  the  world.  The  Ivlitorial  Artir)<«  ai«  from  the  pens  nf  a  large  And  able  Edi- 
torlftl  8tulF,  nnd  nrc  orcrjirhcre  conceded  to  be  the  miMt  instnictiTfl  uti  •cbDlulj 
production  of  their  clua  in  the  country.  llfBlm«ining  »  Urge  eorps  of  quallAed  tam»- 
poDdcDt«  in  nil  the  medicBl  centreB  of  both  beniispbemi,  The  News  b  in  enrljr  reoel|il. 
bjr  cable,  telegrBph  und  mail,  of  iotcUigvucv  from  all  quaitcn.  It  tbu»  untlei 
the  «n»rgT  of  a  newspaper  with  the  ■•labonitioii  of  ■  •rienttfie  luaipaine.  Its  re|>utBtion 
for  enteriviM)  in  lh»  piuit  im  the  Ixwt  gMnrxntfo  for  the  future  that  DolliioR  wili  lie  1^ 
andoae  to  tender  it  a  faithful  counacllor  ami  indtopensable  a»l»tant  Ui  avM/  profmiftRal 
mnn  in  native  pmctice. 

THE  AMERICAN  JOURNAL  of  the  MEDICAL  SCIENCES, 

K.iilrd  !>)•  I.  MINIH  IIAY.S,  A.  M,,  M.  !>.. 

lit  publiNbpd  Quarterly,  «u  tlie  timt  days  ut'  Janunry,  April,  July 

aiirt  October,  eaob  Number  c^iitaiaitig  over  Three  UtuiilrMl 

Octavo  PftgoH,  I'lilly  IIIiLttrated. 

In  hi«  OdDiribution  to  "A  OdIiut'  of  American  Medicine,"  |>ubli«hed  iu  1IJ76,  Hr. 
John  S.  Rillinipi,  U.  S.  A,  Libnuian  of  ihe  Natinm&l  Mcdtcsl  Uhrary,  WmhiniirtOD,  thus 
grajib U-all;  outlines  the  i-hamcter  and  serriett  of  Thk  Americas  JnriWAL — "The 
Dlnetj-Mivm  vulninw  uf  (liiii  Journal  need  no  eulogy.  They  contain  many  origUuI  ympm 
of  the  htKbeet  value;  nearly  all  ilie  real  critJctuiu  aatl  reTlem  which  w«  pt—un;  ml 
iudi  direrully  prepared  siimmariea  of  the  progress  of  medical  science,  and  abslracU 
Botices  of  foreign  works,  thut  frata  this  file  Alone,  were  nil  other  producticiu  of  the 
lot  the  lost  liAy  yean  ilvstr'.'Tijd,  it  would  be  puesible  to  rcproduou  the  jtreat 
the  real  contributiona  of  the  world  to  me<l)cal  •deuce  •inrinfr  lliat  period." 

Thifl  opinion  of  a  man  pre-emincnlly  qiiiiliGed  lo  judge  ia  oorrobontled  by  the  gr^ 
cirr-le  of  rendvn  of  the  Juumal,  whidi  in«lud»  the  thin):eT«  of  the  profe»ion  in  all  parta 
of  the  wiirkl.  Diirtn)^  Lhu  coining  year  Ibe  fealiirva  of  tlie  Journal  which  liave  giTAa 
nnalloyed  s&tulaclioa  to  two  generations  of  medical  men,  will  be  maijltuned  in  tbelf 
Tigorriiw  matiiriiy. 

Tll<^  OrigiDal  Department  will  consist  of  elsbonleuid  ridily  tUustrkieil  utldca 
frooi  the  pens  of  ibe  uioat  uminoul  meuibcrv  of  the  ptufanion  in  all  parte  of  th« 
nod  England. 

The  Heriew  Department  will  maintain  its  wetl-eamed  reputation  for  diocenuneiit 
and  imiwrtiulUy,  ant  will  ivnlain  vhihrirat*  nivt«w«  "(  new  wnria  and  tupica  nf  the  day, 
and  nu)a«niuii  Biiulytitsd  and  Ub1i>^tapiiicil  notii^i  by  i.ximp<.-teut  wrilcra. 

FotlowiiiKibeAccouiea  Ihe  Quarterly  Stunmary  of  Improvomenta  and  Dia- 
coveries  In  the  Modlcot  SdcncoB,  which,  being  n  elawifted  and  amnged  onndennti> 
of  important  artirlu  ajijK'itrini;  in  the  chief  luedicnl  jouranla  of  the  world,  hraUun 
oomparl  digest  of  medio)  prugren  nbraod  and  at  home. 

The  siilwcnptiun  price  of  TiiK  AllBitKUJf  JotmXAl.  or  TB>  UcDlcAi.  ScTCJroB  Km 
aaeer  been  nuae>)  tlurlng  iU  lung  career.  It  1*  still  »eui  free  nf  postage  fnr  Vin  Dalian 
per  sBBtuD  Ln  aUTuoce. 

Taken  together,  the  Jocknai.  and  Nr.wii  unnliine  the  ndr:>ntaR«*  i>f  the  elaborate  pn-p- 
aiation  that  can  be  devoted  to  a  (|iuul«rly  With  the  pi-onipt  lonveyBfloe  of  intcUigen>« 
by  Ibe  weeklv;   while,  by  special  manngeroent,  dtiplinUion  of  nwtlcr  ta  niaiJefvd  in> 
poitible. 

It  will  thtn  lie  Mxiu  that  for  tl>e  very  moderate  mm  of  NINl-^  IMILLARS  tn  ail 
the  vuhwrilier  will  receive  free  nf  postage  a  weekly  and  n  ipiarli'rly  jnumiU,  both 
the  laleet  advaDcee  of  Ihc  medical  idenoo^  and  oonlalning  an  e>|uir»IeBt  of  more  tluur 
eetavb  pogM)  alored  with  the  choicest  malarial,  original  and  Mlecte>l,  Uial  out  bf 
l9y  the  boM  medical  mindH  of  Imtb  hflauaphaiw.    It  would  be  Impovlble  to  find  ebe«lii4v 
Ip  laiga  an  amotnit  of  nisltvr  of  the  nuue  eilue  offered  at  an  hw  a  |wloe. 


I 
I 


lodiutnr  wkI  wMrwf  ol  Iw  ahl*  adilor.—Ootton 
aitdiMtamI  amrguturjtaryuii,  Scm.  l  in*. 

We  oau  Mnr.wlUi  Uia*Urtetail  UttUI,llualt  la  Uis 
Mat  «vrk  oMM  kind  oltti  which  v«MVMq««liu- 
od.  I(  Mnbodie*  la  >  puodBuaed  iWm  mJI  r«c«Bl 
MyntrlbuttoM  to  pnuttlcftl  tiMdiHtM,  4iV(I  I*  Ui«n- 


fb««  awful  lo  ATery  buav  pracUlluaer  throu^HMil 
ovr  oo«uilnr.  ba*Ul«*  balog  AdtntnUT  ftifatptad  M> 
Uia  UM  nf  iftiKlMila  of  mcdfcla*.    Tliti  book   H 


MUiAillr  UK)  aMy  «soeuMit-<»«rfae<M  jr«diMf 
JowMil.  Ajiril,  lITtt. 
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I^T  The  Mfcst  mride  oT  remltUrKir  i»  bjr  ImwIc  chwk  or  poititi  nooay  older,  dn«n  to 
tho  ortlur  of  the  umlcni^mi ;  where  these  arc  not  BCUMible,  reaiUmoH  for  nibicrlp* 
tions  ina5bi>  iniwle  at  th«r>»k  of  tlic  paMisbenbf  fonrarding  in  rtfptUndielten.  Addr««, 
I.P.A   hRomswi  A  Co.,  NiM.  70t>  tkud  70B  SwMum  Bl,  PkiladcliihiK. 

*«*  Communioatione  to  both  tlteEe  periodicals  are  Invited  from  geDtlemea  hi  all  parla 
of  the  oolintrv.  OriirinAl  articla  t»ntnbiit«d  excliinnly  to  either  periodical  are  Uberalljr 
paid  for  upon  |iuliUration.  When  oeowiry  to  elmddate  the  text,  IDuftnlioiu  wiU  bo  Air- 
oiihed  withuut  com  to  the  autbor. 

All  k'llvn'  [KTiainin^  t'l  tho  Editorial  J>efarlmmi  of  Tur.  Mnuitrju.  Newh  and  Tas 
AaccmcAK  JoirnNAi.  or  the  Mrdical  Scisxcbs  should  be  »HdreMe<t  Ui  th«  Editoiual 
OrvicKa,  low  Waltuit  St^«.^  PhiUddphU. 

All  letters  uertainiai^  to  the  fttuunett  DtpartmaU  of  ihoaejOunwU  •hntild  be  aJdrfJimt 
onJixiWy  to  i.ea  ItROTBcR*  &  i'o.,  TOrt  ajnd  70S  Hanaam  Slr«vt  PhlJadelphia. 

HAJtTSHORUTE,  HENUT,  A,  JIf.,  JIT,  !>., 

ACouspootuSOf  IheUedioalSoienoes;  Containing  Hawlbooka  on  Anatomy, 
Phyeioloer.  Cnemistry,  Materia  Medica,  Practice  of  Medicine,  biu^ij  and  llbotelrica. 
8eQuo<I  Milioti,  thoivuehlj  reviKd  awl  Kreatly  iiupruvcd.  In  one  Urge  rojtii  I2mo, 
voliimfl  of  1023  pagcc^witb  477  illuHiraUaiH.    C3olh,  (4.^;  leather,  $5,001 

Thv  iil4«ol  of  Uili  tnaoual  li  to  Affaril  a  aonvan- 
l«at  wn-k  of  rafarene*  to  Nludonts  durlnit  tha  bnal 
monMnlaal  th*ir  fomnwuil  whlla  In  ailandanpo 
npon  Riodie&J  iDoturca.  Ii  lit  a  bire>r«bt«  Rlcn  that 
It  ha*  ticwii  foiinil  DOC«*na(T,  lo  a  iliort  ufaFe  ot 
tine,  to  iMue  a  now  tad  camuity  nrUed  eiUttoo. 
The  lltuatraUooa  ar*  oery  nuoierau*  ami  udubu- 
ally  •.■lp*r,  and  cMh  part  ■Mtma  to  tiara  rec«lv»d 
It*  ilou  Kliar*  of  allonilniL  Wc  ran  ^.>nual*a  «uch 
a  work  to  b«  HMfui,  not  only  U  Mudont*,  but  to 

[)T«C1llti>ti«n  M  well,     ll  ivQvi^t*  cr*alll  tlpoD  lli« 

STUDEyrS*  SEBLES  OF  MAJiUALS. 

A  Hcne»  (rf*  Fiflt-en  Mannuls,  Tfr  the  use  of  Studenti  and  Pracliliooen  of  Medidnt 
anil  ^iiryvrr,  written  Uy  (eminent  Teucherv  or  fiiamlnns,  and  tenied  in  podiet-alu 
12n]u.  vdliimts  nf  :i(KJ-.x6  page,  rirhlv  illuntnitod  and  at  a  low  pricv.  Tb«  IvIluwinK  vol* 
uinv>  an'  n^w  niuty:  Goin.D'8  Suryicol  tHaytumt,  Boucstsok's  FiynolwiraJ  /T.^nM, 
Brcci^s  }faifrin  .VfHiM  and  TKerafetttiea,  Powxx'e  ^uinaa  Pki/Mlagj/,  CLAnsr  and 
LocKvroub'fl  iHMutor^  MmwU,  HALrm's  dinieal  £%a»Mtrgr,  Turn'  Surqi4yil  Ai,[JUd 
Awitamy,  VtPiT.a'i  Swrgieid  /Wo/ow,  and  KvEUi't Ettanta  of  Huloto^.  Tlio  ^Ikiwing 
■re  In  prewi;  rtfit.iAMv^R  Op^ratiifSitrsfry,  BelL'ii  CbmodiufiM  l^ij/motoffy and  A^atonif, 
PxrrKR'8  h'orwntic  Afrdicinr.  and  Cunxuw'm  itediral  Appiitd  -liMibnoy.  Por  asiiaiato 
□olK-vi  M!<-  index  on  but  pa|{e. 

SERIES  OF  CLJNICAE  MAJfXTALk 

In  amii]tin){  for  thtf  Svrivx  it  )ias  bM>n  iha  dai^  of  the  publlsliatB  to  pruvide  tho 
nrofm^OQ  witit  a  collection  of  authoritAtire  monofrrdpha  on  important  clinkal  nil^occa 
in  a  ch«ap  ami  porlnblv  form.  Tliti  volnino!!  will  <vmtnln  abmit  fAQ  fmgim  nml  trtri  be 
fi«el;rilln>lritod  Ifv  ihnnni^ltihi-Kmpha  and  woodoub'.  Tho  appended  Ihl  of  uuihon 
■nd  lilies  will  ^iv  an  idc-A  of  the  general  plan;  Treves  on  haeUinat  Obttntetion;  and 
Savaub  •-■n  tnnmiHt,  and  AUUd  Neunte*,  {juM  rtady)!  Uurcnvnov  on  Sy^iii*;  Bkyaxt 
oo  the  Brt^fi;  MoHBU  on  Sttr^ieai  Diaeiua  q^M«  Kidnty;  RaoADBK.iT  on  the  Pvhtf 
BCTLIN  on  the  'J'on^t;  OwKX  on  Surgioai  DifOMtt  cf  (.^Udffn;    LuCAS  on  /luniM*  <^Ukt 

Bau.  on  the  Rettnta  and  Antnt.  (Prtparing.)    For  aeporatv  notieca  mm  tndei  on  laat  |iege. 

JSEfLL,  JOHNt  itf.  />.,   and  SMITH,  F,  G.,  JIT.  !>., 

An  Analytical  Oompendium  of  the  Varioiu  Branohea  of  Kedloal 
Soienoe,  for  the  uoe  and  examiiuliun  of  Students.  A  new  edition,  rovlerd  and  improred. 
(n  unelariie  royal  12mo.  vuluroc  of  974  pa^es,  wUh  374  woodeatB.   <-1otb,  C4 :  ItHlbcr,  M.7S. 

LUDLOW,  J,  L,,  M,  £>,, 

OmttUHmf  ntriifian  M  iAf  fAUtnUlpkta  ifiMjHMf,  fit. 

A  Uaaual  of  B laminations  u|»ii  Anutuiuy,  Pli.wiulon,  Suimt,  l^raciice  of 
Mediriiic.  ( )bsletnm.  Materia  Medico,  C'homiKtnr,  PhnrmAry  and  TlierftMatKl.  To  which 
is  add(«l  n  Moiital  l<'onnuI.-iry.  Tblnl  nlition,  Ui^utitiglily  n-vum),  and  tprallr  extended 
ftod  vnlnrK<xI.  In  one  liiiiidwmv  T\<y»i  12iuu,  volume  of  4](>  Urge  [<(H;t*>  <*il)i  370illu»> 
traliow.     Hoth,  $».'2d ;  lentbvr,  {3.76. 

The  arranzenwEit  of  ihin  vojiiroo  in  the  (brm  of  c^ttaatiun  itid  Karawi  twiA«s» '\\  ««ya 
Buivtbie  k>r  the  oSke  exuniinattuaof  ttudcnto,  and  fat  ihun  ^wv**'*''**^™  ^^«Aw»»Sct«^ 


Lea  Bhotbcba  &  Cd.'»  Publioatiokii — Dlctlonarie^t. 


JDVNGLISON,  BOBLMY,  M,l>„ 

Late.  /V»/(4i.i>  n/  r>virif ur«  '</  .Uo^Kinii  ui  Ue  Jtfttttm  ilrdual  OalUft  nf  Ph^nMfkkt 

BCBDICA.!.  LEXICON;  A  Diotionaryof  Medloal  Boienoe:  ConnUnliu 
a  ooncUe  Kx|iUiuilii>n  tif  the  variuua  8itljci?t»  Hnii  TcriUH  of  Anatomv,  I'lijaioloKY,  F»lbui> 
ogv,  Ilyciene,  Therapeutics,  Pluimutcology,  PharmMf ,  Uqiimtt,  ObjiKrics,  MemoU  Jutb- 
prudpncf?  And  DcntiRtnr,  Notices  »f  Uitnata  «itd  of  )jjnei»n>  nt^ra,  Fonnulc  Tor  Offidtul, 
KiupiricBl  Biiil  Dielolic  PraparAtionA,  with  the  Acoentintioo  aaA  Et^moioftv  of  Uie  U'ernu^ 
■ad  llie  l-'reoch  antl  otbet  Ufoonvaiea,  bo  t«  u>  oonstiinte  a  French  se  wdJ  u  ui  EnsUih 
Medical  IjcxtcotL  Edited  b^  KiciUBD  J.  DuKOUsox,  M.  D.  In  one  very  tone  uid 
hvidsoDie  Tfffa\  oc^vo  Tolome  ol  1139  pneea.  Cloth,  (U.SO;  Imtber,  ruaed  bwnd^  ff7JK); 
veiy  huMlBouc  half  Buaua,  mind  batid^  $S. 

The  object  of  the  atrtbor,  ^m  the  ontwt,  haa  imI  been  Lo  make  the  work  a  mere  Icxi- 
ooo  or  ilirtionary  of  tenufi,  but  to  «fliwd  uiiiler  eanb  wwd  a  coodensed  »iew  of  lis  T&rioua 
madical  Klatkuui  «nd  tliui  l»  reader  the  work  an  epitome  of  the  eiiitiny  cooditios  of 
nedical  ftcteoce.  fitarting  \rith  thii  Ti^ir,  Llio  imtncnsfi  dcmaod  wbieh  bu  eslMed  fcu-  Um 
work  haa  «nAhled  him,  in  rapeateil  mvixinns,  in  aiif^ment  ii«  oonipleteaaa  and  nvefubii 
until  St  length  it  haa  attainel  the  pwiiii^n  of  »rvojguizcd  and  Htandud  authority  wbesefo- 
the  hingnogc  is s[iokui.  SpMdal  pnln^  hare  bren  tak(^  in  theprepftntionof  the  pMsenl 
«<ililion  lo  tnainliuo  lhi«  enviable  retnitntion.  Tltc  nrli|itinn«  to  the  rocabolafy  are  niurv 
nuunrauf  ihaa  in  snj  armiwia  ruviaoo,  sud  |Mrticular  alt«ntiun  \\aa  been  bestowed  oft  Uib 
■itiMntiiMlon,  whi<-h  will  Iw  ftmrnl  mnricM  on  ertrr  w»nt.  The  tvpo|?mphical  amn^tement 
,  liiw  bwcn  gnrntlv  impmrif),  rcmUTing  rsfenam  iniirh  mnrv  p>wy,  .tiu)  every  care  boa  been 
tiikvn  with  \\\v  raevbutiiail  rm-iilion.  Tlie  Toliune  iiow  i'onliiinc  ihe  ouut«r  of  al  lewt 
f  «ir  orrlinarr  itruroa. 


I 


\  boolt  of  whleli  •Wf* 

pa<q«'<t  ftwav.  iirnljl.-ly  a\ 


MUvd— ta  CMTT  Hub  vUwiiljr,  - 

niptlnri,  •lona  ui«  Krooroa  ft  \ 

•IMituflosriiillfellin*.    To^:.   .. 

orthetuk  Dtikh  Dr.  t)nnit)iw>ii  h>'  i 

auTled  Uironith,  It  t*  tmly  UMMMr:.  lI 

iDora  ihan  ali  itmuMUMl  now  •utifii>:^  ;.^.>   : ...  :> 

ll^<l*(l  In  lh«  itr«*enC«>iiUoa.— rA)AiiAtpAi«  Mitiitntl 

■luddol  !■  Ih»  lladlMJ  IfliiUiHiMT-    Thn  InklRno 
•SplajiaUiry  i-f  Ui']>:i]<-kl  larins  In  ■Impli'  •niK^ua 

KFh    lQft»<'  '  i(^n<lT«  ud  with  nieb  rol- 

anl*  a*  >  '  ■  u  muoh  a  nen«*ai(7  aI*o 

loUwpnFii  I  ■  i.\n.    TomcfM'ic  HAiili  ifl 

atu<l*nbi  ati'l  iii.i'i.  ;it.') -ii'liuut  iha  (111  I  '  .  .-r 

b>k  eoodonard  Whila  eompT«heiulT«.  \\ 

vhllf  (<»r>pii~B''l-»i<L    tc  wa*  b(>pai»'  I- 

■DMUieaetBilioatlniiii  iliat  IE  bcc?un«  nt  dq-c  ihs 

diqlJaMUy  of  icwiHirat  iiih>  wharaior  mi>Uinliia  wu 

audlMl  In  lh«  EDKhMb  laaittuu[«.  la  no  former 
levtdlon  liani  tb^  altoMtlona  mA  addlthxi*  bwn 
'  au  KteaL  Th«  ehlaf  Icmu  tiave  been  Ml  in  blKfc 
Ud«f,  wlitU  tha  dMlTMlvmi  follov  In  onuil]  rafi*; 
•■arTaaeem«nti«blcbBreail)'bclllUie«rereT*iv«e. 
— OtM^wafi  Lowrt  aivTCVtHif,  Jan  10, 1*7-1. 

Aa  a  Maniard  work  of  j^^ttme*  tiuoKliaon'a 


--■'I  to  be  ;  wortt  ha*  bean  wdU  kaowa  Rir  abenl  furtr  rcMX 
••  irorlc  ,  nail  np*iU  D')  (tnnli*  of  pialMoBoar  part  to  rafotD" 
\  n  book  1  mand  II  U>  Ihs  mstnbor*  of  Ui«  m^AhaX.  and  Jlka^ , 
'i>r>i.-ir)][  iirl>W'if  [tiit|)liuu»o»ultcal,pror«aaloa.  That  " 
■■y.  Vt.    cHpcclnlly  ar«  Id  Do«d  of  a  work  whloii  glveai 

.  ,  ,(  „r, '  '-rtr,  which  ihay  a«  llabls  to  eneta 
ili^lr  lUUyToc•tllMl^llat  wtth  shli 
(>  «Kpecl«d  to  ba  umUlar.     Tba 

I-  r>i!lj-f<i|ir1l«ilbl>  ««nL — Jaurfmn. 

.inr  care  hai  b««n  d«T0te4  lo  derlvatMt 
HH-y   n-  '->'iitiiall»n  »(  lotna*.     Wllh  reganf  Ui  (h* 
I  I  lnU«T.  liulflod.  lb*  prnaoat  adlltiMi  m^  ho  ronald- 
ifiMl    a    ooDiptcM    "  PrOdOuaplait    filcuviiarf    of 
Medical  Selanco."    II  t*  ^rli*F«  tho  ituMt  relkbla 
Morh  riiibllalied  forth*  Mia]'|irac4lllon«r,a«  Itoon- ; 
talnii  lurormatlon  upon  ererr  m«dii\al  aultleol,  to 
n  (iirai  fur  roady  aoo^iM,  and  vUb  a  Mavlty  ■»  a<C-  ' 
mlraMo  a* » U  ptiMeti.—A^i^Uni  MatU^Mt^^ . 
Fi-K  unt. 

A  TaliiaUa  dk'tioaarv  of  tha  tavmi  onvhfad  Is 
n  Bdlelae  aad  tbo  aUled  aeteBO**,  and  at  ttio  rate. 
Itona  of  Uio  autijAola  uoalod  itnilirr  rar-h  h»«rt  (I 
well  d«Mnr*i  tbo  auUioritv  '       .  .:  haa 

nl>Mlaad.— AiiMIl  JTiL  /•». 

F'wwiMlKiorihUrlaiw*^     '  ...  i.  .!■«• 

ncttl  of  eatlBHt  raaaareb  and  u!  iuJimiU&>:  Jor 

Lt,»J.m  iMntH,  Hay  13,  tllb. 
Im.'iflloiin'ii  Dlcdonaiy  la  tonalmilaliljr  vahiabliv 


Uai 


,>il«  lo  cTeiT  praellltrmsr  of  taaall- 
'   ilfaL— I 


•Si)   deal: 


■  H-M«tm       IrOMCl. 


il  risi  ibn  nuo  aiarll  thai  llM«1olnly  liaa  ■■■  rt*W 
in  llin  Rngll>JiUojaa{|afi>r*ani|T««7aail*ll«Btof  I 
nfuoDca^— Zdiidoo  tfattttii  0«wtu 


HOBLTN,  BICHABJ)  J>.,  J!f.  J>. 

A  Dictionary  of  tbo  Tornui  Usc43  in  JSedicine  and  tbo  GoUatoiml 
Boieuoee.  IU)vi*o>l,  with  nuiu«tiju»  additions,  by  Isaac  Uayis  M.  P.,  late  editor  of 
Tb«  American  Journal  of  thv  MediuLl  HdorRta.  In  one  lorgn  roj^  ISno.  vulume  of  ftSfi' 
double-cob imucd  pagca.    Clutb,  $l.>50;  leather,  $2.00. 

Il  til)i«b«iibookordnllalttooBwo|iare.aiHlousIilalwByatob«ii^a  tbailndoni'ataMa 

ROJ)  TTELL,  G.  K,  F.  B,  A.  A,  JP.  C  «., 

L'tt'irtT  on  .%  ttiuml  Sftttttt  at  CUfton  OoUtgi,  IhffandL 
A  CictioQary  of  Science:  OotDpriilns  AHnmoniy,  Uiembtiy,  Pjauala^  Sler- 
trlHtr,  HiMi,  lIyd^Hlv'nan1i^M,  Ilydrwuticit,  Light,  MHcnetisu,  Metihuio^  MeUornlaCf, , 
Pnriiiiitilti^  SoiiikI  luul  bUtioi.     <\iiitribu(u)  by  J.  T.  Btiltonilqr,  M.  A.,  F.CR,  WilliMB  > 
Cwokts,  F.K.S.,  r.US.,    Frederick  Uulbric.  B.A.,  Ili.D-  R.  A.  Prxtor,  V  ',     -  "  \A. 
O.  F.  Rodw«l),  Editor,  Chnrl«a  Tomlinson,  F.BA,  F.O.8.,  and  I:i.rhiird  ^  ;  A., 

iLSc;     Pnotdvi  br  an  Eautj  oa  llie  IlUtocy  of  Iba  Pbrainil  Srlcn>v«.     In  ....^  :._...UiaM 
octaro  roJtans  of  '03  piig«s,  «\\h  \A%  VWuAn^Wii.    Cli'ith,  V^.OO. 


huA  BRx>TUKKa  &  Cu.'s  FuBUOATioiM — Aoatooiy. 


GBAT,  HENRY,  F,  M,  S,, 

Ltctwrtrim  Amlotoff  at  St,  Otory^»  fftiipUal,  fiinivn. 

Anatomy,  X>Mcriptir«  and  8uz«ical.  Ths  Dnm'uift  bj  H.  V.  Cabti»,  M.  I>., 
And  Dr.  \Vi9rrMACOlT.  TIte  dliwcUocu  Jointlj  by  tb«  Avmoit  «i»d  Dr.  Caatkb.  With 
kn  Introtluctioa  on  (teoeral  An&kimyand  Dordopment  bv  T.  Houiui,  !bL  A.,  Surgeno  lo 
Sl  GeoTf^w'a  Honiul.  Edited  bj  T.  FickerinK  riiJc,  F.  K.  C  K.,  Surjtnin  lo  bo<1  Lecturer 
vo  ADaUPiny  m  9t.  (rwriEe'a  HMpiult  LoodoQ,  Bxamuier  in  Aitutocuv,  Jtoy«l  College  of 
SurKConsoT  En^and-  A  new  American  frnni  Uie  tenth  enlarged  and  unproved  LcatAoo 
edition.  To  wEicb  Is  added  the  secottd  Americau  fnuu  Ihe  ItUcat  EiifflUb  e<liliou  ot 
Lasdmarsr,  MBi>tcAt,  AND  ftmritrAi^  bv  I.in-URB  Holj>i:n,  F.K.C.B.,  auUmr  of 
"  Ilutuiui  OHletilufn,"  "A  Mnniuil  of  lH«<eclions,"  etc  In  otie  imiwrial  octa to  volume 
•rf  1023  puKM.  wiin  6G4  laixe  und  elaborate  encniTings  on  w<wd.  Cloth,  96.(W ;  leather, 
(7.40;  very  hantlflame  half  BuBHia,  nurad  buidi,  i?^. 

This  work  oovers  a  oMre  extesded  range  of  aubgecU  Utao  b  customaj7  in  lh«  ordinary 
lext-bookij  fdviuB  not  ool^  the  details  neceoary  fi>r  the  student,  butalao  (li«>  ap)<lii«tion  to 
time  delaiU  to  tne  practice  of  medicine  am)  sarfteiy.  It  thus  furnts  both  a  guide  Tor  the 
learner  and  no  adiuirahlc  irorit  of  reference  for  the  active  pra^itioncr.  The  MigravinfH 
forni  a  npecixl  foatare  in  the  irork,  loany  of  thcni  being  the  inte  of  nature,  nearly  all 
origiiuLand  bavinx  tlie  niunvs  uf  the  various  paiu  printvd  on  the  lyxly  of  llic  cul,  iu 
place  of  figures  of  rcfert-ncc  wttb  dcsL-ri^ion"  at  the  foot.  Thoy  ihiw  form  a  complete  and 
•]i1i>[i>1-.d  wriefl,  nhich  irili  gresilly  .-issibI  the  ftndvnt  in  foniting  a  vlear  i>Usi  >i(  .\naiODty, 
and  will  nlsu  serve  (o  Folr^h  Inc  tnsmory  of  thf>w  who  may  find  in  thv  ^'xigvacies of 
pntctJoc  the  nectauty  of  rocalting  thcdfitnni>  uf  llic  diuccting-roum.  Combining,  m  It 
auwe,  a  cotnplelo  Atltw  of  Anat<>niv  with  3  thorough  Ueatbe  on  ayvtvmatic,  descriptive 
and  appllod  Anmntnr,  the  work  will  he  foimd  <^ grail  scrrloo  to  all  phyaldans  wbu  recoitfi 
sttiilcnt*  in  tbeir  offiixs,  retierinj;  both  iirmvptor  and  pupil  ()f  much  labcir  In  laying  the 
l^nxiixlwork  nf  a  Ihnrutigh  ravdicnl  education. 

Lnwtmarla,  Metiieal  ami  Surtiiaiif  by  the  iliDtlnfTuiolied  AniUonntt,  Ttlr.  iMilter  lloldeo, 
bna  bi>en  appended  to  the  prcMrnt  edition  as  it  wa»  lo  the  previons  one.  This  work  i^vm 
in  a  clear,  4nndMiM<d  niv!  nyiileniiilii'  war  nil  the  iurorruatiut)  by  wbidi  the  pracUtiouer oui 
delerruinc  fruin  llu'  oxtvnuil  tttirfao]  4>f  tliu  Imdv  the  pofiitlon  of  interaul  pan«.  Tbw« 
(.unpletr,  tho  work,  it  iit  belic^-iil,  will  fumLnh  nil  the  auiaUnce  that  ran  be  reoderetl  by 
type  oitil  illujttrjttna  in  analumlial  ntudy. 

ThI*  wall'kiiowti  wcnic  («ni«i>  to  u»  n"  ">■■  '■■'•'-i 
American  from  Iti«l4>nth  Raatiiti  ivli' 
llijn  inMaiita,  it  haa  p«u«il  Oirouich  r 
«ail   tiui  fM'olri'il  rntiiv  lul.llilmi'  n:i'l  ,-  . 
Tfipwiwlc  l»  nit  "ui'-'cpliM'?  of  rTji)rr  imirnT  ■  . 
Taklnfi  tl  ai]  in  all.  iin  niio.  nituuof  -it  iit» 


'M4  oa*. 

V  NMWS 

..     .1    >llllUlBt 

>i;ly   1*4    haw 

i'  llnwi.    Han/ 

— .-11.  e^peolalljp  la 

jHuu  Itiai  irmU.  nl  tiiaUik>«,  and  nanr  naw 
''ift  ]ffn  It^rrnrlrggiMlaml  old  oaea  RtMlfled. 


XLf.,  J  UU  &AXJ!  8EPA&ATB— 

aOLl>EN,  LVTUJSJt,  IP.  It.  C,  S,, 

S*'-^t"i  lit  .'il.  tl-!r<'^_,lr.rtT.-'i.  iiri.I  t/\r  FiHiHtUiiif  BotpUtit,  Lo"tta*. 

Laudiuarks.  Mudiual  und  Surgical.    Seound  AinoHuia  frum  llie  Isleet  nrbad 

■  *  "'iwiny  In 
PbEU- 

■..?i.oo. 

■7 

:<■• 

'■■  ijurl* 

LiiamAy 


En^iab  «lili**n,  with  addition*  by  W.  \1kK''v    >'  "    iv.  f..»-„.,.f  ,i, 
the  l*enn<fy Irani*  Academy  of  the  Fins  Art' 
delphia  Sniool  of  Anatomy.    Id  ooo  handson 


Thto  llltlp  book  i»  ti\  %b%X  itm  Im  ila«tr«d  wKhia  I  almwt  l«  l««ni  H  t>y  heart. 
ll^wAfif,  HIT  I  U*<-i>ntain(]>  •III  ^lO  TiunJ  •Imply  In-    ^tlrrriiJ  etaiHlunIiun,  i*'!]!*' 
•  «■  'I''  riniiiB  inifBjwn  wr  phyaluUn,  >i|ac« 

III'  I  ini  lilm  tui'h  ilala  ao  ha  rmiiilrlM  al 

v>  ..tK>a  (fit  paltcDt.    Itt*  wTliMH  la 

l»iiiii..>;.'   •!•  itp»r  aiiil  riiDClM    that   oBo    oaghl 


bMlv,  with  ('wh  aiiai"fi> 
■>  illmctl;  tinar  ub  tiir 
Ui9  rtu'ivai'v  anil  youuK 


WlLSONy  ERASnVS,  f.  R.  8, 

A  SyBtcm  of  Human  Anatomv.  General  and  gpecIaL  Edited  in  W.  It. 
tioniiBriiT,  M.  i).,  ^'r^■^Slsvx^t  of  licnonil  HmttSurgtml  Anatomy  in  the  Medical  (college  of 
Ohio.  In  one  bin;^-  anA  li.-ii>dKiin)o  (X.'tavo  Yolnute  »f  tllti  pagw,  with  SOT  illualmlinns, 
airth,  M.OO;  Itmlher,  $.yW.  _ 

SMITH,  H.  H,  M.  »..  atid  HOJiyJSJl,  WM.  E.,  31.  V., 

ba^itiu  Prof,  iij  Sargaj/  tn  /i*  Pni*.  ij'  Prjina^  <tc  LaU  Prof,  iff  Ai^iL  i»  (Ai  f'lUi-,  of  IVino. 

An  Anatomiaal  AUa«,  lUu^tratirv  of  the  .Slrucluro  of  the  ItTunnn  Dodv.  In  one 
large  uu|K:rud  wtaro  roluow  <k  200  pogvsv  with  iQi  beautiful  figuna.     Outh,  HJ!0. 

CLELAND,  JOHN,  M.  D,,  E.  li.  8.,  " 

J^tMor  v/ AmUomf  m>ii  Ph^Kolags  ^  Q«Ma'<  0^«V«i  «aJva«. 

A  I>iroctoT7  for  tho  DlssoctJon  of  tbe  Human  Body.  In  one  IXmo. 
Tulume  of  178  pogen.    *')oth,  %\.Vt. 
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Lka  BaoTHBBs  &  Ca*B  PoaucuxioaB — Awuomy. 


AJjLBIT,  UJMRI8039,  Jf.  JD., 

A  System  of  Human  Anatomy,  Including  It-B  Medical  and  Suri,  . 

Relations.  K*)r  the  mm-  .if  Pnu-titi'tnuni  anti  Ntmltiilji  i>f  Mcilicinc.  Willi  an  Tlitto- 
ducfrv  St'i-troii  un  H intologT'.  My  E,  O.  Shakj^pexbe,  M.  I>.,  <l|«iilli«lan'l'Ki»l  to 
the  rtiil;i(U*liihU  K»<]iiliil.  roin[)rlfdDR  813  (toiil>1<vi\ilumnod  quart')  piL};ca,  villi  S90 
illuMrntiuu!!  on  109  full  pii|;e  litltcj^uhic  platen,  miuiv  itf  which  are  in  CDton.  arut  341 
eiiKravitifiv  in  tiif  t«xl.  In  rix  Scdfntn,  «ach  in  •  p^iTHblio.  S«ctiva  I.  ItmoLocrr. 
F^eclinD  fl.  BoNB<  AVtt  Joivts.  8«tlon  HI.  Mrwi.if  ash  Fasm*.  Section  !V. 
ARTESlBti,   Veisb    AJOi    LvupnATtrs.      K(vlii>n    V.    NERVOT'd   SYSTEif,      Sei^ion   VI. 

OVnAXB  OF  SlWBK,  OF  DlOf3»TION  AKT)  (iKXlTO-tlRiyABV  OboAJW,  EmBBYOLOOT, 
PkVF.I^PMEXT,  TkRATOI-OOY,  SiriTIIFK'IA  1.  ASATOKY,  PofT-MoHTEM  ExAHiyATlOX^ 
AsniiENEKAL  AStit^jNirALlxHEOS,  Jut  nvirfy.  Pri<ei)crK«-tiiin,«»ch  in  a  hwwisoaiie 
ftnTl/olin,  ^^,JiO;  itlw>  IxKiod  in  olulh  $2^100;  ^'GryhntuboRie  halfKuwia,  ralwd  liamia  ux) 
n|ien  bnck.  $25.00.     F<rr  lait  by  nAMrriptii>n  mii/.     Afiply  (n  tilt  PiMiaiKr$. 

Extract  ftom  iDtroduetlaa. 
It  IN  the  (ImiAH  "t  thiH  lionk  ti>  promt  ihr'  f:u-\x  nf  hunmn  anaUiinv  in  th«  manner  lied 
■uitcd  to  ilie  nivitiucnicnts  of  tlio  stiHlcitl  uul  llic  practilioiK-r  of  iDMlciiie.  Tht  aaUwr 
believe*  tliiit  micIi  n  book  I»  nrodfil,  inannurh  a«  no  tri'stlw,  ok  fum  he  known,  onntatuj^  in 
Mldiltun  lu  the  l«ut  (lctieri|>tivv  or  the  niibjvct,  a  ovalfuuitic-  iircaenlaliMi  of  kiicJi  aoal^imial 
bcto  n*  vnn  be  upiillitl  u>  jir»<'tic«. 

AlMwkvhIch  willbcAtiinf«nocurB(e  in  imicment  And  condse  iniemiB;  whirb  mlllw 

a»  atvt'ptahle  e^cprewii'u  ofthv  [>m>etit  Mate  oT  the  «ci«nceflriknaloinr ;  «hii-h  l*itlcsclud« 

jaolliiiiK  That  can  be  inad«  iiifiilu-uMi;  I»  tlie  iii«dii»l  iirt,  and  vrhiih  will  iliiiii«in)>riK«  alt 

raurgitsl  impartaniw^  while  <)in[t{iiij;n[-ibingnf  value  to  i.-linl<^  medicine, — irt>ulil  appear 

'  harve  an  excuw;  for  exiHtence  in  ii  omiUn-  whore  ntr«t  HUi;ppon*  «i«  gcnend  practiticnew, 

Dill  where  there  are  few  geneml  ptuctJttoiicre  vibo  Lave  no  inlereat  in  iurgrrv. 

tl  1*  tob«»i]fil<1«r«dBMii<]yn(appM^Mial4jinr    cw,  knd  ar*  slBiptr  tupptb.    Tli«(«  i>  aa  mucD 

Itv  wldcal  Mnsp — a  xyBlcimatir  prcactitalloa  of  .or   )»wrlic«l  apti'i'*''"'i    "'  uiatiwnlntl   f^lnb  Ut 

-     ■■    ■    -      -■!-■-      -    —  ---  itimllfaU  I'llplclui  ai 

1t(<»0A.      In    [K^    tPV 

.'t  tiK'  Ki'rk  .<ttt){'iiia 
^    i.hr 


nich  ■uiRtr.mii-ai  racw  w  mn  t>a  applied  to  ibe 

|ir*('lk^  •>{  mriiii-iur  ili  vrll  an  dT  BUIKrry.  Our 
Millioi  Ib  •wuclrr,  tkrciirfttii  aiitl  |>rttcucaJ  In  tilf 
■lali'mttnl^.  and  mioi-t t-dti  adiiiinUily  in  infutdng 
Ml  inixiT'n  liitn  iho  Hiiilynl  v)im  la  ganoral'y  CMi- 
•lilervd  adry  HUtiJmrL  Tbo  dapwtmcal  of  nUlol- 
BCy  I*  (iratPd  ui  a  muitprly  tnannvr,  aod  iIm 
I  (round  )•  tmrilM  tuirr  by  m<#  t)i<»x>u|[lilv  baill* 
Bv  with  li     Tl>e  tlliutratMitii'  an  mad*  wlin  BT««t 


the  ewrr-dav  «• 
•0  Ihoaeof  Oil' 
nneral  preoUii  r 

fectlng   'if    (UTfti'i:!! 

BMnti,  ronrcraltiK  i- 
i>iu|tli(  brfure  ar«  t" 
ihkrattna.  II  I*  a  wiv:k  nhi'^ri  i*  ('-•uu'J  t«  >e 
the  boil  of  Ita  kiiid  in  any  tanKiiaK*  —  Jf aArvl 
JiMonI,  Koi.  3,  IW^ 


I 
I 
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CLARKE,  W.  Ji.,  r.Ji.C.8. 4&  LOCKWOOV.C.B.,  F.ILaS, 

The  X}iBsector*B  HanaaL  In  one  pocket-cize  12m<>.  Tolntne  of  SStl  )««e^  wUli 
;49  illualnlicno.  limp  dollt,  red  edges,  fl.60.  Just  nady.  Bee  ShutmtU  fihrMi  ^ 
'.  jfiniKiia,  pace  3. 

Tlili  tBa*(iry«ac(>ll»ntinannairiir  Iheua^oftha  '  |«r1,  an  pioJ  aa4  InMnirllve.    Tft*  booh  la  naat 
I  Miidmt  who  it«4fr««  t«  l^nin  aitaliMriy.   Thn  iiivlh-  ,  au>l  oonrriilani.    We  are  rImI  10  r*09(nBi«wl  !!,• 
Adaaf  dcmonslrallon  Mwm  i<ii»  seij  i*ti*fac\aty.    Bvlut  Malual  and  SmtyiM  Jmurwti,  Jaa.  IT, 
Tbvra  am  many  woodeiiu  wliloli,  fnf  ihe  moat  | 


m 


k 


^rit^rES,  FnEDEMICK,  F.  R.  c.  «., 

Smder  Dtmomttnttor  of  AmabM^  and  AmUttutt  R^ffttM  9l  Otf  londM  Ao^tteL 
SurglOftl  Applied  Anatomy.     In  one  porket-otn!  ISmo.  Tolnme  of  &40  jm^ta, 
wilh  ril  iTliiTiCrattciiaa,    Limp  doth,  red  cdg«a,  ^2.00.     J«W  rtady.    See  Ahidmt/  Sa<«»  qf 
Jfnnu'i/',  pa^  3. 

Uo  haa  produced  a  work  wht«h  will  commaBd  a  I  iititclcened  tor  daitr  dm  aa  a  teaafcar  and  pfill 
larger eUi^la  ot  rnadan  than  tJi«  cIbh  for  which  it  ilonor,  haa  itnaUe4raar  aattie*  W  waff  m  vorfc 
vMWTltWo.  ThliuDioB  of  a  i)i<.roujth,  praettcal  whioli  It  would  baatnoaiWIauU  bw  toasaal.— 
Boqnalnlanae  wlih  tbaa*  niiMUmvnlal  braoohca,  |  Tks  Atttriatn  J'rartiX'omf   Pah.  t>M. 

CVnNOW,  JOSy,  itf.  U.,  F*R,  C.P., 

Pr^tM»  tif  .liMMati  a/  Kin^t  OMtft,  nyttniM  at  Kind's  OHIva  BotpUaL 

Xedloal  Applied  Anatomy.    In  on*  puc^t-«li«  llimn.  vduntv.     I'rry,tnna 
Bern  BMmU^  Stria  <^  MarvnU,  page  3. 

BELLAMY,  EJOWAJiDy  F.  R,  C.  S., 

flenitir  AuitlaHl-Hura^n  to  Ikt  CVi'in^-Ooa)  IToipllal,  Iiaadw. 

The  Student's  Ouldo  to  Surelcal  Anntoray:  Bctna  ■  litacriptioo  of  _ 
wfM  liiii>»rL(tit  Surf-iial  R«giinu(  of  tht^  Iluitum  HikIj;  and  inlenden  Wan  InirodiiFtiattl 
operUlvo  Hiiri^ery.    to  (hw  12no.  ruluue  of  300  poRCB,  wHb  30  illiwtmitifw.    Clodi,  ttM. 

rari  .  nANi>nooK  of  anatomv  i  nonsF.R-ssPKxiAi.  anatomy  and  ffttrrot. 

AM'  i    Hjv.    Second  «dllbn,  r«Tla«L        (HiV.    ElBhih  adMon,  «RMtiatT«lj  fvrtn 

In  XT'  <    .     !jo  Totutoa  of  Jlu  paK"*.  "Mh  Ud        BtudiftMl.     In  Cao  <ii-t«v»  vuluinaa  ot  UffT  ] 

wttodciiti^    CloUi.  tLTb.  I     Willi  aw  woodMita.    OlMh.  Vdm 


WLm 


fiaoTBXiu  A  Oo.'8  PtrBUCiuiov»— Anat.*  Pbj-alcst  Physiol.        T 

X,  JOMir  C,  3f.  i>^ 

Tho  TopoeT&pblcal  Anatomy  of  the  Brain.   In  ihrte  ttrj  hiin*fliiift.(ij»rt.. 

voliimm  <«m|>riwng  hInjiiL  -i*<l  i«t:r*  of  diwznptivo  icxi.  ItlLixtnitol  willi  fwrtyHriglit  lifi»- 
nUa  (iliutu^rapliic  plntcs  of  Brain  SMliunn,  with  a  liko  niiiubvr  uf  outline  vjtiilBniiUitf 
pl»l«»,  M  wdl  M  nionjr  «at«riillT-exocut«d  woodcuU  thioiiftti  the  l«it.  PrlM  por  volume, 
$8.    jiut  Ttadf,    For  aaU  bg  aMteriptum, 

Thtt  incniMing  im^uctanoe  of  cvrcbnl  locBlluuion.  Uxli  m  b  menni  of  dbgoatEs  Mid 
a  giitile  to  tmUmvnl,  will  rentWr  %a  iiccnral«  sniw  of  illmtnLtion*  uf  llm  brain  pccutiiirljr 
accvptabi*  to  thv  prtifcnion.  Tliis  work  will  K<  umol  in  tlirtw  rulutiio;,  of  wliii.'h  tJM 
flrat  onbracos  tho«  plntcA  which  uliow  the  varion*  ciinrnt  Kiirfttrr.i  of  th«  brain,  ami  Iho 
noond  unil  thin!  exhibit  K*iiN  of  M.-rtinn-'t,  iiiailv  in  th<>  v«rtinl  ami  hnrisonlul  pluiea 
tt^ovtivi'tv,  ul  Intvrvulii  uf  'i  miUinictn:!.  Thu  (ilatOA  wbtch  arv  of  ll^^«iI«  ure  th«  fiuoal 
•pcrimciM  nt  work  ever  done  1)/  the  licHotype  photo^ni)bl(!  prortsw,  and  hnring  Iiwo  mil*- 
jet't«d  tu  Ihf  ni<Mt  minoU-  cinniinitinn  br  tfie  Aul)t»r,  niiiv  fit*  teliivl  ii|Kin  mm  alE<i>liit«ly 
exurt  rt'{jn.v«ntwtiuiii*ur  thu  iKirniiil  briuii.  Tlu-  Ivxt  nnil  ■JutHuv  plaits  will  uHxint  tlie 
reader  to  foltow  the  rnririi)^  form,  nize  and  dircdian  of  xhe  vuriotu  mtU  »f  the  bnin,  and 
U)  perceive  thnir  mndial  rrliitiima.  K%  all  tlie  ci>]ii««  reHervetl  Fnr  ttii*  counlry  liuVe 
bajeti  esliiiii»l«d  excepting  00,  Kentlenicu  dv^riiig  to  pu«He«  ibe  work  will  do  well  to 
applj  to  thu  publiahcnt  at  na  enrl^  cbttc 

BT  THE  SAME  AUTHOR. 
DootTines  of  the  Circulation  of  tho  Blood.     A  llutury  of  PtijminloifU'Hl 

'>piniim  »!id  Div^ivt^r/  in  regard  tu  the  Ctivubitlon  of  the  Blood.  In  one  bantbooie 
I2iiii>.  volume  of  293  piiff»-     Cloth,  $2.     Jvti  ready, 

tireal  <liw»veriM  are  apt  to  Iwcome  comnvonplaiy  maitcrB,  and  \a  this  rule  the  knowl- 
«Nlge  uf  llie  cirmbtion  at  llie  blood  form*  iiu  trXL-eption.  Yet  a  ooniiilt^ratioii  of  l)ie  lAf 
■tacleewhidi  impeded  the  calabliiihiuentof  tliiaKrtud  initli,  and  of  the  melhudi  bv  which 
these  oliatacleH  were  overmme,  mny  throw  li^ht  upon  «ome  of  ibc  apiutrcntly  olmiire 
[iroblemt  in  Ibe  mi-(Iii.-<il  K:ieiiu«of  ttMlajr.  Cerlainlv  a  more  inlimale  ■aimuntuiuxi  with 
the  chief  clianclera  in  the  btalorrof  tusproreoaion  uLUbeofadTanrace  to  every  phydcian 
who  dtily  appreciates  the  f^reat  company  with  which  he  bru  choaen  to  ■■*^f!i'  hioiaelf. 

ELLIS,  GEOIiOE  VLPTJEIi, 

ItHKnlvt  Pnftuvr  of  Ai'ilimy  in   tr'niixriifv  CMhv*i  ^onEloiL 
DemonRtrfttions    of   Anatomy.      Heinir  •  Huiale  to  the   Knowledge  ot   the 
iluinao  Body  by  Di>«ection.     Kr^m  the  elclilli  jm  '  I  1x<t>itt>n  e>liiiou.     In  noe  Tery 

(lanbune  oOavo  volume  of  7ll$|ra^'Rti,  with  :^-l9  i:  Cloth,  |^J£&;  leather,  ftA.2>5. 

ROBERTS,  Jony'B.]  aTal,  m.  n., 

JW,r  vf  Applwt  AnoL  and  Optr.  Hitrg.  in  I'hUa.  Poiiitliide  amd  CMf.  far  Ormiiaiu  ■<•  MttUlmt. 
The  Compcnd  of  Anatomy.     For  iimc  in  liie  dtjnn:ttat^rorMD  and  in  pr«|uirin)( 
tt  eiaiuiiMititniK.     In  one  I'iiixi.  voiiune  uf  l(H.l  jiiKv^f.     IJiup  ctolh,  7-5  cenla. 

vRAJPEJi,  jomTc.,  M.  D.f  LfTn'., 

Profitaov  of  CJiemiuliy  it  tin  VrU^rtitg  (/  Vte  CUy  rif  ATm  I'lrrA. 

Medical  Phyaics.  A  T<-jct-book  for  SUidenU  atol  Pmrtitioneni  of  Medicine.  In 
ocie  haniUume  octavo  nduine  of  abuul  CSft  pttges.  wiUi  about  400  WDodcUta.    Fr^iorinif. 

The  object  of  the  aullivr  has  been  to  preaent  In  a  clear  and  condn  Bunner.  without 
^nndiie  tecbniriklities,  the  mror  modem  vtewt  of  phr§jn  in  their  eipecini  benrine  on  medical 
cieiice.     Familiarity  with  the  Invra  uid  jifinciplL-st  wbidi  cuvi-ni  ibt  reli<lii>iM  i-f  f'.ixr 
matter  in  ue<.'«9iun',  nui  only  to  a  clenr  cxfuirrelKi-niiiiHi  of  plij'siotuRy,  but  is  aii  ine»- 
tble  aid   to  ilie  pbysici.in  and  Hirger.n  in  their  daily  pntctirc;  yet  tho  stibjwt  la 
Irsngely   neele^-teil  in  profc^oional  nlit^mlion  and  iii  otie  torwhidi  (be  iiMilinil  iiloilent 

I  no  spe<.<!iu  lext-lKtik.    Tlits  want  i'rofeseor  Drajwr  has  ead«aTor«d  to  supply,  nnd  hin 
tirm^uished    rcptiiatton  gnarBnieee  such  a  presentation  of  the  ciifajeci  that   the  work 

II  he  o«ie,  nt'l  only  eaaeiiUal  to  the  atadeai,  but  of  liri«ttM  and  iiii|iortanoe  to  fhe 
eat  prtK-iitioner.  _^_ 

jtoBEHTsoy,  J,  McGregor,  m.  a,,  m.  b., 

PhvsiotOKical  PhysiCR.  In  one  12ino.  volume  of  &37mMvtth  319UliHtr»> 
tloni*.     Linip  •-Iitth,  ^^00.    Jmh  mu/y.    Sec  Jliubnl/  Scrim  of  Maniuia,  po^  3. 

Tho  lltio  tt!  [)il*  wiirk  KitlSnenlly  vipUint  tlin  |  itirDla.    It  will    ba  fbanil  if  irnai.  •>lii«  to  Itia 
■lalureof  lU  rorloni*.    Ii  !■  d>MlKned  am  a  n>«ii-  I  pnt^iltk-iHr.    II  It  a  eartfjily  pniHue*!  book  of 

aai  lor  ili*  diKli'tit  uf  mr^icinc,  sn  wisilriuj  !■>    •' ' '  -■  ,  ranrlie  nnil  >ia:ut«l<i,  ui4  aa  audi  w« 

rii*tril'l>r"'l:lDpt>r*l''I"itT>aiKl  It  iruuMb«parU':<i  <'<'(<tnni<>nd  IL— younMl  «f  tAi  A* 

lul/  aaoful    utagitlda  to   bin  labornioijr  aapvn  -nifatioM,  Do«.  0,  IMt. 

BELL^  f,  JEFFREY,  M.  A., 

pr^'ftmrr  ef  Ouaptritiv*  JiMtoMy  a(  A')"/*  CoUigi,  Zaafta. 

Comporativo  Physiolof^  and  Anatomy.     /•> 


<v*ift  fr<|Mr«Cunk  fw    ww*^* 


8        Lea  BftoruKas  &  Ca'a  Pcblioahoim — PtajHliilntof,  Cheeitotiy. 


D  ALTON,  JOHN  C„  M,  I>^ 

Frvfrnmr  tif  PAtftMogy  ta  CJM  OMm  ff  /«l<iMaM  a»t  AvyMM,  JiTm  York,  «*. 

A  Tr«atiw  on  Hiunan  PbyslologT.     Darigned  lor  tfa«  toa  of  ftyJil  mA 

^  i^ractUlonera  of  Medidne.    Serenih  edition^  tfaonwghlj  rerlaed  and  rawritUii.    Id  a 

irenr  hftixlwnBe  oclara  rolume  of  722  pwet,  trilli  Sfi2  bvuilifnl  nwisviBa  od  wood.    QatL, 

V>JVi;  lMlb«r,  96.00;  Ttrr  hudMBio  luOf  BumIb,  t«lMdbw>d>.f6.ja 


Tb*  nwrka  of  Prvtaaor  DtHoo*!  M: 


Xt^MOk,  hi* 
Mh  «Bil  piMMlM  dylt^  III*  rmuttkftUt  okw- 
I  of  hl»  dMerfpiCao^  wnloh  W««  nol  aelmfitor 

•ORWoiaMMof  hta&ffl*,af*Mrf«ctlykiK>WB.  TlMy 

hut*  .in*do  hta  tAxt-booh  Ui*  one  mMt  fkiDlliMr 

tl>  AMtrtCM  MuiUKtN.— Jfad.  Atnird^Maroh  •^  IWnC 

J     Cwtalaljr  bo  plk]riilata|de«l  «otk  ha*  »T«r  lMD«d 

[-from  the  prMa  th«l  pfMcnUd  lu  Mi)4tet-Di«tt«r  tu 


mot*  oompMC  fcrm,  y«%  f  t>  dallKhtAil  i 
I4lii*di.  UiA  fio  wWd  te  Uirowv  late  Ohwwrtly 
AilogMhcr  t]il>  MliiJMi  h  (kr  in  adT«]i«#  sf  aa^ 
preTbMuoai«,«n4  will  Un4  lok««t>  tin  pcfjitaa 
MMttid  M  l«  Ui«  nort  rM*n1  addlltoaa  to  ovr 
pkr«tol^Ml  luo<rl«lg«^JtfieAvM  Jf  aAMl  ffi^. 

One  cwi  MrarMlj  opM  ■  eoltec^  cMalOflW  ttM 
doM  not  haw  meitllna  of  IMIom'*  /V ■■"«.— 


kolaar^aixl  mo**  Mtntotl>«  tI||hL    AinaiMaiMj  j  tlt«  TOOomKieodvd  l*xt  or  •<onauitalJi]D-«oa4i.    nr 

BC«  bCkTK  «tMBDe«  o(  tlie  txhAuMtve  reTjajon  /  American  auxtent*  wo  wonld  onrM«rVMll7  ronAv 
ti  )iu  takan  plae*.    TIh>  malaild  lHplar«>l  la  •  i  mwndDr.IMton'««(wh^t'k  ifnl.  lfoa(A(y.Jtil/.'n 

FOSTJSie,  MICHAEL,  M.  J},,  F,  M.  S,, 

Pr,-fm.,r  ,/  />*vi<.'>topy  (n  UnArii^  t^n«Mrittv,  A^tto"^ 

Text-Book  of  Pbyaiology.    Tliinl  Amerina  (ram  tb«  fotmh  EagUah  edhioa 
In  one  h«ndsDoie  mjol  Vlmo.  Tolnmc  or  over  lOQO  p«g«s,  with  About  300  illiui.     h  prtm. 
A  noUoe  of  tli«  proriniin  odititin  is  nppmdfKi. 

A  nor*  comMct  and  Klnilflc  woifc  on  pbrUol-  ,  aimUon  lb*  late  dlaeoTMlM  la  ptijilnlrtfnal  obOB' 

i<Mrr  hBfl  oeiarltfon pofclMMd, mmI  wobelitTtt onr>- 

I  ••I***  not  to  b«  rnUukon  In  apvanina  that  It  baa 

low  boMi  jnlruduoad  ioto  uyvty  nxidlcal  oolloca 

wbleh  tiM  Enatbh  laa(iiac*  If  ■pokvo.   Tbu 


work  eooroniu  lo  lb»  Ulosl  reMwrebea  lolo  moIoi 


ooDiponUTO  aoamny,  aad  lakta  iDto  eoi 


glonr 
aau- 


iittr  and  Ui«*xperlnient«fftlocori±«tkmof  Fofttaf 
udoUisra.  Tb«  arraaiMBMi  fcUewvd  tt  n«ta  ai 
to  TBodor  tho  wbola  Kib|eet  IncJd  and  woll  ««» 
aaetod  la  lla  vartoaa  patia^-caiMgo  Mtdnml  /tw^ 
ml  mi  aMMlMr,  li^utl,  IMS. 


^OWEJt,  HBNJRY,  M,  B„  F.  U,  C,  S,, 

BftmiatT  m  FhntiolOf^.  IfuyaJ  OJleg*"/  A>ry«ow tf  Bftmi. 
HnmftD  Physiol Ogy.       In  one  handadma  pocket^Lxe  ISnuiL  rolnmr  nf  SIM  pag«k 
with  47  ilhistratioiu.    Cloih,  $1.90.    jj«e  SiutUiU^  jMea  v  J/iuMtob,  pag*  3. 

w  lo  plaoa  II  wttblo  Iba  reoeh  of  all,  wklt*  ihooa. 
c«ll«iiflc  nf  lis  ivit  will  (vrtxtalywcnr*  rOf  li  moM 
fiitotsbJa    Mmimaodatlucu— OtafMnofi    [imni  mid 


tral>r.  Mid  w«  can  bardlj  coorriTn  hew  lb*  wain 
icu  of  lliia  aeloaoo  could  liarr  two  mar*  claoilv 
or  ooDcl>«l]r  rtaiod.  Tbef>rlr«ort)i«  wetklaHKiIi    ciwue,  yab.  la,  iifM. 

CARJPENTF.R,  IFilf.  B.,  .mTxk,  J?^ JB.  5.,  JP.  O.  A,  .P.  X.  -«.. 

AwUtror  fa>  tA«  (/anril^  qf  i:«ndo«,  «lc. 

Prinojples  of  Human  Physiology.    Edited  bjr  IlBinty  Powtn,  M.B.,  Lood.. 

P.  B.C.(i,  ExBtnin«r  in  NaUtnU  Sciencaa,  Cntv«tMtjt>f  Oifonl.  A  now  AoMrlisn  fttun  th« 
Ag\Mt  reviiied  and  enlaiited  edition,  witJi  nolea  and  odditioui  \iy  KttAJtos  O.  Sltrra,  K.  D.. 
late  Pror<Basor  of  the  Instilutea  of  Mnilcine  in  the  l.'nlveraitr  nf  PenD^ltaiib.  In  <nr 
very  large  and  bandwina  octavo  volume  of  ItiKt  pnfiea,  <rilu  two  plate*  and  373  iI1u»- 
tnUons.    Ctotb,  $5.50 ;  leather,  t6.A0 ;  half  Ruuia,  >7. 


I 
I 


FRANKJ.ASD^  E,,  D.C.L.^  F.H.8.,4»JAPP,  F.  R,,F.C,8. 

Inorganic  Chemistry,  in  on*^  hnndaoiiK-  octavo  volnnu^  nf  AOO  pagca,  with  &I 
WMidaiis  ami  '2  lillicigmphic  plate*.     In  jiittt. 

rOWlTES,  GEORGE,  Pit,  I>. 

A.  Uanual  of  XUementary  Chemistry;  Thwrattml  and  PnullcnL  B»- 
vised  bf  II^juby  WatTOj  It.  A.,  K.  K.  S.  Kcw  Ainc-rican  edition.  Inone  laiR*  rojral  l&na. 
roltuno  of  over  1000  pagaa,  with  200  illuntrulion*  on  wond  and  »  culurtNl  plal«.     /n 

A  notice  of  the  praviow  edition  ie  ap[ienileil. 
Thn  book  op«iu  with  •  lraell*»  oa  fthmolt^]  '  of  Inic  j-i!ar<i,lti*ohAptn'an  llinlvner*!  frtnelplaa 


Fhr«lei,  Inoludlng  IImu,  Lliht,  HacnetLBin  and 
ElwlricUjr.  TTim  >iibjeot>  uo  Iruated  clcerl/ 
and  brieDy,  bni  mnnch  ir  Rticn  to  r  naUn  ilio  ]nu- 
deiil  to  mmpreSmil  trie  fiu-ta  itnil  Inwi  of  Chvmi*- 


otChowata^  Philoaophr  tuu  Ixwn  eatirvlr  rrvrlb 
ten.  TIm  lataal  >le«>  on  Bqoltalenbv  Oiiantli* 
laaea,  eto^  ara  cUarlr  and  futir  •«<  tWh.  ThU 
la«t  oclttint)  li  a  ;rvalIiTi|<m*f>munt  tiT 


mvftniunt  tinon  lu  urwda 
BM  a  llMh  q|  a  boek  iliai 


cMHin,  whir;h  I*  MTlnc  dm 

liM  r-Bniliatl  ilK  twi>lVUi  odillon,— OA^  MmUmi  A» 


Uy  pttptir.    It  If'  tt^  faxUon  of  1U«  y«ara  to  r-mH 
tneiia  topJca  from  "otlti  cm  flipmUirj,  but  iticir 
oaklwlonlanoltobaconroondM.  A>  wjv  re<iulr«d  ,  e</nitr,OcL,ltIt. 
br  the  iraat  adfeait*  la  tti»  aeiaaoa  of  Ctwiolalfy  J 

Wdhler*8  OutUnoa  of  Orgaoio  Chemistry.    Rdited  hy  Frma. 

hvlnt  Kr.M.oE.s,  M.  D.,  Pli.D.     Inoiiu  12nio.  ruluoie  of  5>W  pogcf.    CIotb,$3. 

OAI.I.iiWAr&<)rALITATIVEANAI.TBI8.    Kaw  I  RARI'KN'Tr.tt-HPHIZR  ESSAY  ONTHBUBKJUIU 
^rilco  Avmaov  At(^J■cll■n  Liqikim  m  SuLtn  k**  [<l» 

LKnMtyy'B  HARUAL  of  CueMICAt.  PKW-  I      aAn,  WlihripiaaaUMkaorMlflDtiScworJa.  entail 
IntAXiY.     In  oi»a  ortato  Mluma  o(  «1  vacie,t     ^Bba.  \-;tv««M.    acth.woMU. 
•rtih  41  lllmKrmllOBa.    ClMh^tUIV. 


Lea  Bkotbeiu  &  Co.'n  PusucATiOHa — Obemlstry. 


» 


I    ATTFTELD,  JOSy,  Ph.  »., 

I  Chemistry,  General,  Medioat  and  Pfaarmaoeutical;  Iiifln<Iinj>  tti«  clM'to- 

■  mlTj  of  111 e  U.  S.  I'liAriuauopii'iiu  A  Miuiual  <»f  the  lit-iierai  i>riiu-i[iln«  tif  lli«  S<:ienca, 
ukI  llieir  Atiplicstion  lo  M«IiciDe  tmd  PhwinitcT.  A  uuw  AmericsD,  fmm  the  teotli 
Eiuli^  ttlilinn,  spwia.)!/  rerised  by  llie  Author.  In  on«  liaxvlannM!  ro/itl  ISmo.  toIiudc 
of  i2S  pn«««,  witb  t>7  Uliutr&tioiis.     UlulL,  |-J..50 ;  tcalltor.  93.00.  g 


A  twi-book  vbkh 
la  alzlMB  yttar*  miu' 


lliPjilXli  U<«  trJUI'tli*  I  li<  \nti  tiltnMir  in  (>|*  •tujviit'a  plac«  >Bd  Maup 


ll*Y*  s  ■■■"1  •!  l*iif 


Thl 


rvmark  b  n«f1«itily  »Bpll> 

'.ft  book  Mhicb  U  n«  i  u 

ily  BMMM17  to  tlixno: '  tr- 

of  UiU  itnw  Mid  lm|ir< . 

iwr,  dti*irablr  (n  pi<i(i: 
wlilcti.  In  »ll  brohni:, 
pofMlar    T1i«(«  oonlio  lUiU-  •ji>iii>'-  1:1 
itlorouchlv    pfftdlcftl    <ihuar;t«r,  the 

bvloKuaaa  In  |l«  beat  t-nta.    tho  hum 

•liutaii  »liMltii*atu<l«otangbt  lolaftrn,  And  ir  :iUi} 


I  r.lidt  hka  •t>kU>  af  mlad.— ^xtrrioln  Chaiueal  Jmr- 
Ital,  Afril,  tiuit. 

It  In  a  iHMk  an  iThi(>>i  too  miiQb  pntlMt  oganat  bo 

}f-iweti.    Ai  •  l«il-bM>k  Tor  mmllcwl  aobuola  II 

'  -nr]NlntablafD  lb*  prooani  MUO  of  clwtolml 

■.  And  li**in|  bM»t  pr^fMnd  HlUi  «  opwUtl 

<    loirmrda  tnodldno  ftnd  phiirttuvr,  II  I*  ftl|li« 

I  itiIl>polu«bJ*  lo  «n  ptT*^!)*  (inoKcd  in  lliow  de> 

t^irfiiiaiiM    nf   M-tsni-v,       ll    Irw-lii'.U"    Un    Wliqlo 

<dJ  ami  Sbgrfeai  Jrmrtial,  Jan.  imt 


BLOXAMr  CHARLES  L., 

Pnt/tter  of  Clunwlry  in  A'M/«  OatUft,  Loitdtm. 

Chemistry,  loorfcanio  and  Orgranio.  S&m  Amenain  frum  tlie  fifth  Imd- 
don  edition,  ihuroitKUly  i:evu«<l  aoil  inuJi  imi)n:ive>l.  In  omi  wrr  IiukIhchiw  octaio 
TfiluDie  or  727  pojftis  ^t^>  -^  iUu9ir&linn&.    Cloth,  ti-'J^ ;  leather,  (1.75.    J^iul  rtadf. 

Comment  fmm  a«  «»  Ihln  utatidiuJ  work  !■  iil-  1  ll>e  boirt  muiniUa  af  jf*n*nU  oKamUlrv  In  iho  Ell]h 

moat  MipeiBu.ma.    IldUErr-  -    '    ' ■  ^M     <-■■  l-'-.-  ■.^s'.—fittroit  .'■■   ■  '   f'    1    -' 

atni  rrrqn  IImu  ofAltftold,  bi  t^I  piitB  vT                                     '  >    ih* 

bcriwid  i-rillri«tn.    IlAdo^-  pivrioua  r~.l.                                    l.Mi)>>i 

^,  .-..,..._  .1.  .  ._. ,1  , j^  .„.,,»o|«»r«adii....  i. .-..,.-.  ..,.i, ..>,■■  of  sit 

bf  »as<TB  MommiM  and  o(  lAoir   moM  imiMrtont 

KIM  '  impouads,  with  ■xpUnMton*  of  tbo  elMfniottl 

.ju.'i.. .-  ..i.L.   >.  irtvfl  anil  prin^lpte*  intolrad.    Wo  gladly  n-ptel 

■>eni]>:>in  tniii  '  now  (ba  opinloti   irn  atpiT»**d  alMiti  •  fcwmti 

•Mrnttf-n  Is  lu  'idltlOfi,  that  *re  r#K»rd    Dlnuun*a  llhemUlry  oa 

ehomtc*]    |-ri'i>'^i  ■  -    i.>   .  in(<oi  iho  bori  trMUtm  on  nnvnl  wtd  •(tpllod 

rnodeAfconduclliicihue^'-  liemlati;.— yfawrfun  JiHtr.of7%*r«iUv>DM.  Um. 
iMdntAlnn  Oi*puiiUlon  l(  hi 


SIMON,  W.,  PU,  !>.,  if.  J>., 

/Vq/'Mibr  c/  Olfmwiry  nail  Ilwiealogv  w  Ika  Cb(l*p«  q/*  niuMfliM  and  JAiryfOM,  BMimort,  md 

Pnftttor  tif  t^UMMry  m  M«  dforvland  OMhv*  <tf'  Wariiwy. 
MftTTI"^  of  CbemiStry.  A  Ouitleto  Lwiuren  and  1.«tmnilor]r  worit  fvr  B«eliin«n 
in  Chcmiiilry.  A  Text-book,  s)>ccially  adapted  for  Htlxlf>^t.^  nf  PhamuCT  md  Medicine, 
In  uiM-  8ru.  vol.  (kf  41(1  ppH  with  }>;  woodcutft  and  7  pialM,  nuMlljr  at  actual  dMxnta, 
Willi  wlor^  tlluntratiuic  50M  tli«  okhI  important  chvmicBl  rwcUoTM.  Clolb,  |3j00i  aim 
wilhoiit  pliuoi,  cloth,  IIAO.    J'twl  rrat/y, 

Tkia  book  raopllVRB  want  hiDK  foh  brMa^Unta    p1al»«,  bMnlUtally  extcuLed.  lliiutniiliis  firoolsl' 
of  modJctii* and  phatmooy,  anil  In  ■  ouiK-iso  bul    Ul««  of  vu^mii  raartli>D«,(iwiit  a  iiotnl  bbJ  talo- 
Uioronxh  tK«lliWonlli«*uMupl.    Tho  long  <r!-       n' ' 
rtanoo  of  tha  anlhDr  a.*  a  fsaclxr  fa  rttbo-I 
medJolBa  and   pliarmaKy  u  eoa'plcixma   In 

p«cfiH4>du>laJLluiiorilic«orfcloih»>HclaI  ■•• j-' 

of  the  Hludotil  of  lb*^e  bnuHiliM.     Tb«  «oto(T4  1 


"-"  f-t  (Kd  (--'ik,  and  cannot  bit  to  ba  ap- 

both  atadanl  and  Ivanhar  *•  a  botp 

ird  idacaa  of  tka  iclitaat.—it^fytmd 
....ti^Hor  %llt»t. 


REMHEN,  IRA,  Jf.  />.,  Ph.  J)., 

Principloa  of  Tlioorotloal  Chomistry.  witb  »ptrhil  icftwuoc  lu  lie  Om-titti- 
ofChtfiuic*!  (_\>inp<"imK    S«-ciiiid  nnd  n'vb*-"!  wlition.    lo  xne  bao'WiBlB  roym!  12i»0. 


Uon 


roliUDe  or  240  ))>gw-     Cb>tli,  f  1.7>V    JmI  rtadi/. 


Tfir  !«K-"s  i.»  mtnablB  (wilrilaili""  l-i  l^■•  -Iii^.l' 


r  iBttraoUoD.    Tbu' 
'    lian  bomi  i.'alh>d  '' 

.1   i-,ol!.!rj   I-d'f   I 


r«t 

a  - 

ITILk: 

trt  »tl-l.i:»i!  Jin  i' 

ibt*  Ddittoo  a 
ha<  lpi-<'n  frii.  I  I 

a-!'" 

U. 

Of 

i!.'  :n  in  inaltr-- 

■!>.:'  '--n     Willi    *    '.< 

OOntlMMiUie  (ircacbl. ^tlUidO of  cLciuK-aI  ku^ulc 


i.Miarda  Iho  coaatHtiil'^n  nt  ixunpattnda  la  ooo- 
.l,^T«»lta*>  -  r"DillhaiaM«r<Wd 

A<'«fM*  t''^  '*  lUy— diaarvan 


iTT.  and' 

■  "ith  n  f. 


ami  SMJiC-ii  Ji'<j'~"'i-'.  J'l""  '\  l""! 


-    1  •'■.■luiivifd 
'lib  IbH  (wta 


WATTSf  nENRT,  B.  A.,  JP.  R.  8., 

A  Manual  of  Physical  and  Inorganlo  Chemlatry. 
of  UK)  )M^a>,  with  160  Ultictratioiu.    /VtpoWn^. 


In  onv  I£inu.  mluaim 


1(1 


l.KA  BBomiaA  &  C(k8  Pitsluiatiomb— ChembttiT. 


CHARLES,  T,  CRASSTOVN^  M,  X>.,  J^:  C.  A,  Jf.  &, 

Foniirr/v  vfMt.  fVi;^.  sail  t^mumtf.  of  thmttt^^tit  0UHiirel  Z^ynir*,  QU(n*«  O^ttyt^ 

Tho  Elcmcnte  of  Phjrsiological  and  Patbolo^ical  Chemistry.     A 

HanilUiok   U-t  MttlirJil   Siniii-iiL-.  and   Praclitidncrs.       Conlaining  n   KL'ncral   nivHTnt  of 
ntritloo,  Food*  aii'l  fiB«*lii>n,  .ind  llie  Chemistry  of  the  TUsiJ«,  Or^nnB,  S'  -nd 

mtioiH  M  the  Bodj  In  Heullli  and  in  Disease.    Together  witli  ilie  ni<  j<r«> 

pnrinx  nr  aeimraltng  tlieir  rhief  ixmstJUieiil*,  aA  abo  for  itieir  rxaminaliofi  in  m^tju,  and 
mn  nnUioefyllabuaorspnclicalftMiraeof  instriirtion  for  bludenta.  InotM  handaome octavo 
Totiifne  of  -163  jngeB,  viUi  3S  WDoilcuta  oim]  I  colored  plate.    Cloth,  (3.50.    JuM  rautfi. 

Ttiff   work  la  Ihinaufihlj'  tiuMw«*l)iy,  uiul    !»■  |      Dr,  Chnrt*"  la  ftdly  ln>pr»a*d  wlih  Uw  impHtt' 
forrrr*!)  IhrnttRbMil bv*  teniiln*  *el'ci:f  ?  ir.lrti.  i  anc« anil praHI««l  rr*oh  of  ht«  ■n^[(-f'l  Md  h*hM 


II*  In  a  pyMamiUe  nm  < 

•  i>ii  ir>  !■«  rt^*lTP<J,  aliJ   <i 

pllc-f  n  »sr>t  In  F.iiK>l"h  Iitrmt'»v.    'J  ' 
pMtr*  U>  u*  t>i  Iw  HI  i.'hi'o  TiiII  «i>d  •>  - ' 
w«di«w  a  jii*t  anjifMMalloii  of  Ui*  rvl'. 
anea  af  Ui*  vai(>'<t*  •utijvt't*  tloalt  «fli>>.    Tii 
iBWrUUalnaraitioMcacliil.MKl  It  contAln- 
MioM  tn  alt  111*  |i*>i  modern  wftrit^.— Aniu^ 
ml  Jmnmt,  Korembom,  IRHi. 


Wa  cannot  rr-^mnx'Bd  a  i 
jiriiu""!'      Ill   f»i'i.  It  fill*  ■  , 

I  'lilog  ith)<-h  i'aii  r*!i'>  i 

'  >  mich  naH-^  '•'>  iirlniT 

IT  1  til  iniii*h  JMail.  r'f  I' 

I  'Ki''l«("an')*'r.     lu  fnini  ihv  sigil 

book    wtth   man;    t/t*cnfMl 

-      .-nl,  t><W,  SO,  WM. 


1 

n<ann«(. 

<l>an  Om 

ir»t  mil. 

.  lira. 

1 

H« 

.. 

»i.4 

-iilu.r 

).».  flllad 

htnia 

-ifnlMI 

aOFF3lAyN,  F.f  A.M,,l^h,I>.f  A  POWER  E,B„  Ph,D., 

{•ublir  Amatw*!  lathtStal4<if  yr%r  York.  Pnf.af  4maL  Chrm.in  tli*  mi.  CbtL  of  fronton 

A  Manuai  of  Chemical  Analyiiia, supplied  to  the  KxnmimtJtM  of  Mt^idnal 
(^hvniiialit  anil  iLeir  I'rciairiilii'iui.  lit-ing  a  <iiii<l*-  Tor  (he  T>vtrrjiiinaliunof  Ifaoir  Itl«ttH;f 
ai»d  ^iinlity,  and  fi>r  the  Dvtcctiun  ■>('  Iiu|juriUc»  imd  AdullenltoBf.  For  lb*  tur  of 
Phannat-iNti',  PhjHiclanH,  DniwIsU  and  Mantiraruiring  Clitmlsta,  and  Pliannaceatkal  and 
Medical  Suident:*.  Third  edition,  ratiretr  rpwrtltKn  and  much  «nlartrnl.  In  one  ttrj 
handauoK  oclnvo  voJuin©  of  621  pajtea,  with  179  inwclnitii.'iw.    Cloth,  H-W. 

We  coDKnUDlMe  ihe  author  on  th«aiip«aiaiiM< 
iif  tha  third  •liiilniiaf  ihtawurk,  i>ubl!ali»<I  Tor  i)i« 
llnttiBiata  lhl>cour.irvali)Q.  II  i*  aJniralilBand 
Iha  111  format  1(1(1  It  i>rii*)iali*#  Ui  lUffly  !■  I">th 
«ai«KSltr«  and  im^iliroithr-  The  teltf^lloo  of  pro- 
(laaaM  for  dptvrnitnlna  ih*  [iiirllj  nf  ih*  niibaian- 
ccaof  wMcIi  [I  t^«alJL■ex^«IlGnl•^l]U>c(l«M^rip- 


tloa  at  thtm  flaKiilarljr  oaplIolL    MoTMfaf,  It  ta 

•xcrptlotialty  1V««  ft«n)  lypafrafihlcialairoTa.  W* 
haie  ao  h«*li«lloa  In  rMrfiinoicndlaa  It  la  Ibcat 
wlio  am  »D|Min1  vitlivr  In  Ih*  tnaauRMtuiv  at  ih* 
lautncof  m»al«lnal  ehemkala.— £«aAnt 

rmtticai  Junmnl  aid  TraninrftomM,  UMl, 


CLOWES,  FRANK,  D.  Sc.,  London, 

Ad  ElemeDtary  TreatiM  on  Practical  Cbemistry  and  Qualitative 

Inorganio  Aoal^aui.     Spmelly  adaMnl  for  na«i  In  t)i«  Ijtbnratorim  vi  Schinla  and 
Oldl«ge»  and  by  BeitinDen.     Third  .^mlTl(qln  fmin  thv  Iburth  iiud  rvvi»«tt  Engliah  odidaB. 
In  tme  veiy  bandMime  nivnl  I'Jnio.  v»1iiri«  of  idioiii  4iiU  pi^^  with  nhMit  All  illnilni' 
Prtpnring. 


HALFE,  CHARLES  //.,  Jf.  »,,  F.  R.  C,  F,, 

Clinical  Chcmiatry.    In  one  pocki>t.riH>  12iiiol  voliiuo  of  314  pagaai  witli 


llluHtniliiinK,     Limp  i  It.th,  red  fJgce,  fl.-'iO. 

TNU  Ik  onnor  iliD  mnai  iTi>.|riii'|lvo  IHlt«  work* 
llial  ttt'liar*  m«l  witli  in  a  Uing  tiinr.  1  hr  kiiUiar 
!•  u  pliyiloliui  aiid  iiliymulKi;!*!,  ■>>  wkH  u  a  ?lii-ni- 
W| enBr«4UMilly  Ih*  liook  In  iiniiiiii.lihr>ily  i-rac- 
tloal,  talllag  Iba  pliyilnaii  jiim  aliai  tir-UKl't  in 
knaw,  of  th*  aprrtrailoo  of  ehPntli^in'  In  mt dl- 


1 

Ui  it 


Hcf  Sludntl*  tkrif*  *^  Mai-Mtt,  fmg^  S, 
cin*.  In.  R*lf»  It  ttMniDKbly  •^a*lni«>d  akfa  iha 
Ikici-I  «jnlrilHillnaa  lu  IiU  ■vit'i'i-i.  Kiiil  il  t*  <,uil* 
rrftrrliliiK  lo  And  iha  autJM-l  ilni'i  vliri  h>  rlrvly 

and  •tmf'iy.yri  In  aaeli  eHdcni  liaimoay  vlib  <li« 
moilrrn    trfcnIlAo   laaUMHli  and   HitrlL— VaIim; 


CLASSEN,  ALEXANDER, 

Blomentary  Quantitative  AnaJyaia.  Tniuslntad,  trith  no(«a  aad  additioua,  h« 
BiytAB  r.  SMiTit.  Ph.  l>„  Amnant  Pi«f«Boor  of  ChemUirr  in  lh«  Tnwnr  SrimtiGc  Sdioct, 
nslTttrilr  of  Pi-nna.    In  one  12)no.  vcdume  of  SH  )«£««,  «i(l>  3i'>  ilhi.<>t.    Clotb,  tl.O0l 

Il  !■  pinhably  II r  '  -  ■  -'-i-  -iit  <if  an  elamentaiy    and  then  adTRBCmKluUinanalysl-'-f ''Wiil 

naiur*  rxiaet    ii<  li<  nirt>io<i>  arc  (li«    Ructi  mmIiiou  aa  aia  mcl  "llh  lt>  .  <ili* 

baat     It  u-Hchi-ii  I  ■, 'Xiiiiiiivni'inK  >■  iih     if.    Il  In  an  liMltopaiiaalita  bnu.  -  is 

atailw    dManniBaii.-u.-.    t.<i;'-''gd  by  i^piuaOaai^    clvomliliT.— A»<'iia  ■/'•■naalq/ C3k><n..i'v. --Lt.  iarii 


GREEyE,  WTLLTAMt  Jl.,  3f.  i>., 

A  Manual  of  Medical  Chemistry.   F<>r  ili«  um  of  Studmla.    Baaed  upoo  Bov- 
mu's  Medical  Criicmltfiry.  In  one  12ino.  volume  of  310  |M(ea,  witli  71  illua.  Clotb,  fl.7S. 

tl  1*  a  roticlrr  manual  nf  thm  hnndiad  |ia|«,  |  Itio  r(««calU<w  nf  floaponnd*  dna  la  paUukloclaal 
^'Irlnir  nTi  I'XfTHllvnl  >uiRtr>«ry  nf  Ihi-  brtt  n>«lljQd*  I  vonilillon*.      Thu  dM««tlM>  of  paitotia  b  manJ 

••I  aoalyiiiiR Ih* liquid*  anil  aollilaof  Iha  bodjp.bolli    ait^  aulttiMpnt  futnMa  for  Ut*  frurpMa  eS  IA**«a- 
firiliaa^uinaiicrnaf  thali  normal  ptiiwUtiteitia and  I  danior  praouiloaar.— Baaim/La/ckHk,JaM. 'H 


A  Troatiao  on  FhArmncy :  dwij^nM  m  ■  Tczl-book  r<ir  tin-  StnHcm,  aixf  w  ■ 
Ouiilv  Tiir  tJiu  Phywiisn  ami  PtinrmniKiiUKL  WUh  maay  f'onuulai  ami  F'r«bcrif>ltiins, 
Fifth  odiiiun,  Uiurouslil/  revi«vil,  hy  Tiiouaa  9.  WisaAxu,  Ph.U.  In  odd  luuMbume 
ocUto  volume  nf  1093  {wges,  wiih  'V^  UhMrHtioiu.    Cloth,  96;  WniIivt,  $6. 

Kn  thomuxhico'nit  plkAMnkcliit willful  topnMen  1     Tbl* mil-know ti  wivk  pmanu  ItBBtf  KowbaMkfl 

hlmaplf  of  •"  itHvfiil  a  KnxJo  10  i-riii-ili^,  aad  no    -.  .       . 

phjrvk-liui  who  [Woprrly  t">tlniB(cs  (liB  r«Iiie  of  an 

wonrnta  knwrrlcclKa  M  th«  r»m«dttil  iic^iilfl  'i~ 
plajml  hj-  him  In  lUliy  practlcr,  ko  fitr  m  II  ' 
BliiclbililT,comp«IlblIll}'  Mid  oi'iPltfT'irtirc  ni' 
ndii  lir  ni>mbiiuut<Mi  ar*  mnra-riiFil  rsii  ■fTurii  i(> 
k<kr«  Ihla  wotk  9»t  of  tho  lut  of  Jhrlr  "orh*  r>i 
r*fMMi««.     Tho  ooiinlry  tir«^lllliin»r,  ulio  mint 
^wnyBlwIn  %  inf«"irv  bis  own  p^ft^^ltolpt,  win 
And    It    InJUponnaUi!.— JUniinU*    Slattral    S'an, 


nnon    UtP    rercnily  »vl«*d  d«W    I'luvmkMjNPlfc  j 
I  V»-h  p«5-  i*iif-  .-yMMi^  of  thB  W«   IwMoVMu 

:  mlile  lnn>rinBt)4n  trmU' 

■  «sp«rMDo*.    InfM^ 

■  '  phaniiAjoy— KpfiarKliUL 

»«*  bMO  iirT«tm«d  Mifl'j 

I  ''  iti  lis  TOiliMia  MpwUiMki 

"'  >ililt«l4UH)Mad*niKlld^ 

1  10  T  ■  >■».    Tlio  work  In  Jitiit- 

I  clou>l,v  ...jd  u»)«d«ul»— ^« 


HERMAim,  J>r.  X., 

/Vv/ouurof /^l^'ctutEV  in  tAf  t'tiiw**^  (j' firrie*. 

Bxperimental  Kiarmacology.  A  ITMidliwk  of  MhIiu<1«  for  DetermiDlBg  ihe 
rbj-tioloijinii  ActiuDS  uf  Drugs.  TnuuliittHl.  villi  Uie  Aulhnr'«  permiasion,  ami  with 
cxleiivivc  adriittora,  by  Rodsbt  M£ai>i:  ^;iiith,  M.  D^  Deinotutrator  of  PhyBtobiity  in  ihir 
I'nivvnity  of  rmiv^tvnn!*.  In  ntw  hmHl»oim>  I'^niD.  Toliune  of  190  !>•£«•,  with  .'IS 
UJuMra(ion&.     Clolh,  $l/iO. 


Pnif.  Hotmnnrt'i  hanrlhoiil:,  which  Dp.fanlth  ha* 
iMiixUu-il  Kiid  ^ntif  )m'<1  u'iih  lUAiiy  nliubia  iddt- 

llimu,  mil  li*  K'"'l'y  viL-leoniod  by  lbiw«*ing>|;*d  lo 

thii  •tdpaXmiMii  of  pti)  nt-iiMjtr.  ii  b  an  *xM!llf nt 
U(ll«  bMk,  fill)  c4  onenlMt  Infomialloo,  •nd  it 
■boold  And  k  pJM«  lb  «r«ry  lAboraiMT-    11  *x- 


ud  »AlntB  UKi 
ba  p»nia»<t  t 
and  «1ki  hovi  :. 


MAISCn,  JOJUir^r.,  P/mr.  B.J 

I'lofutjr  0/  Ualena  Mt^ita  nisi  Botnnn  iw  Iht  nUmdOptita  CoUfi  of  Pttarnta^ 

A  Manual  of  Organic  Matoria  Mcdica;  Beinjt  a  (iuide  to  MntwU  Uedia  of] 

Hi«  Vi.'^ta)>lr  luiil  Aniin;i1  Kingiloiiui,  For  Uif  iiso  of  biiidunta,  l>ii{^uRa^  PhamaeisM 
oDd  ?hy4ii-i.itu>.  New  1  second)  editinn.  In  one  haixiioine  roynl  IXmo.  volumo  of  6&0 
IMftw.  willt  'J4-J  illiuarjlioiu.     (Jloth,  ^00.     Jn$t  rmdi/. 

This  work,  thouffh  first  published  only  three  yean  n^o,  hw  hera  out  of  print  for  fif- 
teen monilLa.  ilit^  nuthor'i  Iftbora  on  the  third  edition  of  THt  Natioital  DirjK-njvtQry  havinir 
pf«v««t»<]  nn  <>arlier   revision,      Tli«   arranicvtnvnl   of  th»   Tuluin«    remains   oiMDtiall* 
itnEltGnNl,  since  th«  («st  of  use  liiu  piwred  thnt  it  iccures  iti  diiof  objact*— <ooT«nieow' 
and  nractioitl  ttppUcnhilitv.    In  sonpc,  ilie  work  has  be«n  enlarged  by  the  Inlroduclioa  of  j 
th«  ilrngs  imli^vnou*  to  Nnrlli  Ampnc*  nnd  by  h  novo!  clanil^tlon  of  tbfl  artidex  of  th«i 
Matcriii   Mediiv,  accordintr  to  thoir  UiianiuU  or  xookgial  origin.     Han/  n«w  and 
Mcnraie  cn^nvings  adi)  niatrriallT  to  the  i-l«am«e  of  the  t«xl  and  will  h«)p  to  i«od«r  tfa« 
•eoood  edition  even  man  Mrvicpnlilc  than  il«  predec«mor. 

BBVXTOX,  T.  LAUT>ER,  M.  D» 

tjeetuta  on  Mmltrin  tJtdtm  anJ  Tluraptmlint  at  SI.  OartMoaum't  Bompitpl,  tie. 

A  Manual  of  Materia  Medloa  and  Therapautics,  ini^hidiiiK  th«  ptiarmac^, 
the  Pli>-sii)lo^cal  Action  aiul  the  TTutnpculical  Um  wf  Drti^k  In  one  uandsoiDe  octavo 
volume,     fit  prtm.  

BRUCE,  J.  MITCHELL,   M.  />.,   K  R,  C.  P., 

Ffijrtledtn  mid  Ltelurer  an  XnlTvi  Ifclif^  ami  Titrnptmtuj  at  Cikiirinff  Ooh  Hitpitol,  tatyfaa. 

Materia  Medioa  and  Tbcrapeutios.  An  loirudiRtmn  ui  Rational  Tmt* 
nenL  In  on<'  |>ock<-t-Eiiv  12mo.  rriltuoc  of  555  pogaa.  Lamp  i-Ioili,  tl/tO.  JuM  rmif. 
Hee  lUntknli^  fkria  irf  J/oiiwi^  pane  'A. 


la  O«i«of  the  trry  lalnl  imrkt  unnti  HM^rrla 
Mcdlca  and  Therapaiilit*.  repioft-  -"'■  ■■■'■■(•■■• 
Lion    alirt'sol    »f    IHa    llmr*,    iii> 
raiMmmeiid  tl  «*  ont  of  tlie  verr   ' 

nw-l I   -..  .i,... ...-...- ....| ,|    ,,,_„..,,.._ 

All  >  -  for  Stiidautii 

Vfil-M.  ,:,.,-,    ,.i:.  ,1  .:.-   ...~;  ,.  ...,.1  j(i»t  Kl<^n  to 

111*  iiutillo  bf  Ur.  Bruca.   SpaaKtnK  '*<■''  "ifit,  I 


iKlftk  BriKW**  h«k  U  a  bnnn  fur  Di«  niRdlPaJ  «Ui. 
^_„.-  .,<  •.■  itv  etiiM'kall.v  wtian  ihoy  aolar  afion 
I.  Miuiia  r>r[Biaaiu,  In  fHUIodal- 
I'wj,  July  1:1, lat. 


Tlxi  work  cKU  [rfr  Mfoly 
tiasltntliiu  na  a  nafu  aoil   -■ 
aubjMta  ul   wklnh    M   U**l- 
Jbantaf,  AaB<utS\t«H. 


I.  U>a 
.■;  dytat 


OltTFFTTn,  ROBERT  EGLESFTELD,  3T,  />. 

A  Universal  Pormulary,  oontninltii:  i\u:  Mothr^ln  of  Preparing  and  Admtnb- 
tpring  Ollirinnl  nnd  otJirr  Jlcilii-inrn.  The  whok-  ad.-ijiltil  In  PtiT?.i[:iiin»  »nd  I'hanniin-ut' 
islii.  Tliird  wlilion,  tlioroughlv  rcviaed,  with  uomcnMin  ail'llt><'(i>,  I. y  John  M.  MAiacH, 
Phar.D,,  IVifcEwir  of  Materia  McdkmanilBdtJiny  in  tlicPhitoilelphiat^lctce  of  PltorniacT'. 
In  0D«  octavo  volume  of  7T&  PH*^  *"*^  ^  iUustraUoiu.     C^otfa,  flJ^O ;  leather,  $iUHl. 


VI        htA  BftOTUKfls  h  Q(>-'9  PoBLioATioHiS — Mftt.  Med.,  Xlierap. 


STILI^,  A,,  M,V.  r  r.  T>„  <fr  MAXSCm  J*  AT.,  Thar,n 


Ik*  of  MtiUttnr  ami  c>   r 


/vaf-cr  J/'if.  Mtd.  utJ  Sotiiir  in  J 

O-llnir  'if  F'turnnr-,,,'^.',    ■.  .(ij^i 


in  lilt    OtUtmity  «)' ^ln*ti„:i>jf.»i.  AM  PJWr«HtMMf > . ' .      '  •>. 

The  ITatiOlial  Dinxmsatory:  CoDlaining  the  Nalunl  HMnrj'. '  .',  fhar- 

miK?.  ArlJoiM  nod  Ums  of  MecUcinH,  incliitlins  Umse  recDgniied  in  the  >'iiArt|iat«^iariM  of 
th«  Unili^l  8l«tM,  Qrul  Rriuin  and  Octntany,  with  nnrneroua  Krerenou  to  the  pRueb 
OhIox.  Tbiri  «aitIuR,  iliurciinrhly  reyijwil  and  itrwtlly  enlargtd.  In  co"  ^-  '■■■•''••— *rn 
imneriiil   oMato  volnmo   of    ]<(>7   pnReei,   whh   311  fine   enipvrin^      ■  .'; 

le«tL«r,$ft.0<l|h«irKiiM^<>I>e»lH>.4c,  ^.00.    With  [J«i)uK>n'fl  "Read;  ][«fct   <  -i" 

$1.00  in  Mldilion  to  prim  in  hot  of  above  styles  of  binding.    Jwd  rta<(y. 

In  tlt«  jirvwnt  revbaon  die  nuttiorx  h^xe  \zt\tunA  iiweranntly  wtlli  the  vtpw  oT  nakiOR 
ihfc  third  w!iti'>n  of  The  National  I'isi'iinsatukv  an  cvgii  u>orc  cmnplcte  rrpnacn- 
Utivc  «(  lliB  idianiiHrciitiwl  and  iticr.inciitic  M^icnc«  of  1SS4  ihftD  its  first  cditioQ  wnsof 
UiatoflSTK  For  lhi«,  ample  matpriut  li.ia  li#m  »f)orrl«d  niit  only  liy  lite  new  United 
HiatcD  I'huniiaooiMuiaf  but  by  tlioeeof  GcmiMiiy  ami  Fnuico,  which  liav«  rrcenlly  appwed 
and  liave  lievn  intx>rpor»t«d  in  th«  IH^ipcnsAlfiry.tt^eilicr  with  a  Urfn^  nnnitxcr  of  n«w  ood- 
rilliclnal  remerfiec.  It  in  ihiw  rcnderol  the  rrprcwntnlivp  tif  the  itmwt  ndviincwi  stale  of 
Amerioin,  Kn^listi,  Krcncli  and  Gcrinim  pbnrmaculogr  nnd  ihrmptittice.  The  vast  aiuPiint 
ni  new  and  imfrfM-l'ii^t  mattml  thtiN  tnlrodufvd  may  In*  (7>lticrc4  from  the  fact  that  thi- 
aildiliniiB  Xv  iluHLililimi  anniiint  in  tUfinwlTwi  lothemnU'TtJ"  mi  iinlinary  ftill-niivil  (mIavk 
vnlimc,  ivndcrir^c  tho  work  liirtrvrliy  twcnlv-rive  pvr  ivul.  limn  thv  lii^l  wliiii<n.  Thr 
Therapeutic  Index  (a  Cfniim^  petiilinr  Ki  thic  imrkj,  «o  5npgi'?tivp  and  coovvnitnt  to  thr 

Sractitioner,  niiitiiiim  ItMlll  miitv  rrf€rpncin>  tlixn  iht!  Iiui  nlitinn— 4hp  flfupntl  Indra 
TOO  iDor«^  making  tJie  lutul  numlvr  of  rvfcrcnn*  22,3^,  wbilv  llic  llKt  of  itliittrsiiuoa 
hnn  been  ii>ci<-.-i*od  tiy  SO.  Ercry  rll'nrt.  ha*  lioen  made  to  pn-rent  undue  mlnrgemtnl  ci 
i\it  voltiRiii  liv  liiLvin^  in  it  nothing  lh.it  nmlil  \m\  rvfxrAtn  an  HU[K*Hlii«itii,  yrl  lare  ha* 
bran  taken  tltat  nothing  shvitM  be  i.'inilU-*!  wbii'b  a  pharaini'wl  or  ptivMi-utii  «)uld  expect 
In  find  in  it. 

The  a)>t>f-jinin(^-  iif  the  work  Iiiw  Itr^-n  dcluynl  \'j  nrarty  a  ynir  in  rtintteiiiitrniir  of  thr 
dvtvriuiiuiliim  •.•<'  lite  nttthoni  thai  il  iln^tild  attain  a*  near  an  appnun-li  (<>  )i!v>.i|iitv  me- 
(iiracy  iu>  in  iuitnanly  poHBible.  With  ihif  vivvr  nn  elal'orate  ard  lnt>c'riiMt5  M^ricA  of 
e.XMininati(>n»  and  leitta  Hare  lieen  nia<U-  to  verJIV  at  onrreet  tlie  alateiitentn  lA  Khe  riiarma* 
ivpfVuL,  aiwl  vurr  ninueroaut  oirreviiom  have  been  found  neoewHinr.  Ji  ha*  tliuK  bven  ren- 
dered inrlidiietiiuilile  let  all  who  commit  tjie  rhiirmftoapteia. 

The  iriirk  t*  ihertffore  prtsienled  in  the  full  expectaliun  that  i I  will  mainlain  tbe 
iH.«!lt'>n  univcnally  aocordei  to  it  oa  the  Mimdard  authority  In  all  luatien  penaininfr  u* 
itK  *ulijtiri,  ait  rejoin erii^  the  fiirthest  advance  of  the  wienco  of  the  day,  and  M  embodv- 
iMK  in  a  xhit|iw  for  convenient  reference  the  remtdwl  rcaulu  uf  liuuaa  experienre  in  t£e 
lalMintory,  hi  the  dispentine  room,  and  at  the  bedside. 


B|>lcriillil  mrtivmioo.  Tfi. 
tnftv  I"?  iiiil-lyr'"|t*r.|»il*«  ■ 
cif  (u  klDil  riltinl-— tii«iJii-  .       

WahftT«  miioh  pivajanra  Inmnutilinathnupppitr. 
Wip«  nf  ■  third  *dilifin  of  thlc  f.T(*U«Dt  itork  of  ' 
r>fr«r«np^  It  (■■na'lmlnil-ln  flt^miraoi  nf  all  ihai 
r*Ut4w  bi  ehcmhlrv.  plin-'iiiv^r.  niklerla  mrdiriv 
|ili*niiiw><-1ngy  ani)  t)i*ra|>o(itlai.  Ic  Jtniy  bn  r*- 
ganled  m  emboilirlnR  lite  PtiarmaeopalM  of  thr  < 
ahillwd  nailoii''  it  iho  eorlj,  all  hntr>|tl>roii|ihi  ' 


III.  M  i|«t«.    TlM  work  h*»  b**"  KTw  wfii  it  nil  B,  a 
'  Diimhor  of  eitra-pJiarii  :  <-* 

i;  hxfoa'lilsd  tatltoaviT-  .  n* 

llA  «ompletcii«iM na  to«nt4netB,lho  neaprrlwa- 
MlTwaaaMnf  It*  itnM-rtpllrolanKiiaiPS  ihsirraroqcly 

, f  .....  ..     .ir-inilor  lliolApIr^  M^i  Wi-Hlj  bOI 

i.  •)ts><'B  realom  of  ln(i'm>BU*p 
I   VTOrll   U  no«dMl,  inaliB  Itila  VnU 

-  .1 I  *|pall*an*. — «•""««»•/•/*(  JBb- 

mrd,  Aug.  L%  nsi- 


FARQVHARSON,  ROBERT,  M.  Ih, 

Lttiftr  <m  Mntrria  Jifnltm  M  St.  .tfrrrv*'  /fifjMlit  Mtdital  Sc^mt. 

A  Qnide  to  Therapeutics  find  Matoria  Mcdica.  TtiinI  American  edltlno, 
MMKnally  revuwil  by  the  .Kiithur.  Enl»rj:til  iind  mlnptnt  ti>  ihr  C.  R  Phi>riii:iii>T-i''ia  Ti* 
riU!<R  WonDBi'RV,  M.  D.     In  one  hundMvnio  1'Jukk  volume  uf  524  pn^ra.  ■"'. 

Dr.  Parquhatwin'B  Thcrapeillirt  !>•  .■.mirriictrit     nmn-  1  (-i^'  -    -ii'  'flo  matainlns  !  4 

iipOB  a  plan  •hicti  brIiiK*  b^for*'  i  i)i<<>  in«illvla>'.  -r 

Aaaaaiul  iwlata  wlUi  refcrrnrv  ■■'  i<rrTera  lel. 

dnisi.   l(linpT«iM««i  ihB*m)|M>n  I.   i  .itjlaUied  It 

at  MMMiUa  ktm  la  lake  Aolrar  rir»  ..i  ■  ,  ^•-•^i  amutcMrii  ly 

of  medlelae*  anJ  tli*  iiiwir^aml  <-<i  in  mint  Cw  praacri  -'■ 

vhl^   ttwj  must    protd  U*r(i1l-     Thi'  <  i     .  i  ...  .     .    .      i.  nail  Hw^.  Joltrm.: 

8TILLE,  AZrREI},  Jtf.  !>.,  LL,  I>„ 

iWoMori^  Tl'f'-v  Kill  pMHtitn>fai*i.mmi<^CIMemtMtd.  In  lit*  Cnr.  u/ />w>m. 
Thdrapeutlcs  and  BCatoH*  Uttdloa.    ASy^einUicTrtxtiMioin  the  Aetit^and 
Vkm  of  Medirinal    .Kprt'nlK.  inchidinfi  thnr   Demripuon   and    Hwtocy. 
n-Tuwd  and  enlarjni!.     In  i«<>  lurp.-  an>l  hiimlmmr  >)i't;iv<i  tuIiudos,  con:: 
l'loth,C!0.(K):  leather,  ¥12.mi;  very  handaome  half  Kitntia,  niisctl  Un.U 


4 


Vm  nut  barillj-  admit  Uiat  11  ha«  a  riral  In  Iha 

■nulUlutle  of  ItM  eiuikmn  and  Uie  fUlaew  of  Its 

rtuwareh  talD  ollaleal  hUt(in«i,«iid  trn  mnrt  awljiw 

Il  ■  olaoe  In  Uie  ahyaleian'a  UWan  ;  aol,  tadatd^ 

aBnii/j'repre*wDllnBlhe|<r«»entiw*otkeo«\»41^ 


Id  pliarmiu.'ulrnBmlc 
ptele  Iteallae  u^a  ih< 
of  the  qoMtkia.— SiMt-'-  ^ 
■mC  Nat.  a.  isTi. 


Lba  BBOTHRBH&Co.'aPuBUCAnoRB— Patliol..Iliatol. 
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COATS,  JOSEPH,  M,  !>.,  V.  R  P.  ft, 

fHlAaloipff  to  fA4  fftoiyc*  WftUnt  /■frtrwMry. 

A  TreatlM  on  Pathology.  In  one  vff;  t>U(tao<n«  ncuvo  voloflie  at  829  ja^m, 
with  339  U'niililVil  itlaflinlions.     Cloth,  ^V50;  Irallier,  (0.^0. 

The  work  >M>for«  u*  irraU  Uh  >nbtcct  n(  I^lb- 1  coadltlon  vinwted  In  ttrtxiuiraa  by  4i*eMe.  mi4 
olonr  (more  exteiwtret^r  ilian  It  i*  aaiiallj  lTv»l«d  '  poJnla  val  tiMi  oharit^lvrlKlO  of  rarlou*  nMwbU 
Id  flmilar  woriM.    Mtdhutl  (ta<tant>  m  w«II  m  |  NC««icta«,M>UiMlh»ye*Bl>oaMl)yr««ociit««4.  But. 
phjTBiclMis,  who d>«ln  »  work  for  iludy  or  raf«^    iialUBilt«illunKiHjla«njUoni]'.II'  x|'1>in^»r<llly  liM* 
aac«,  thai  trMi*  ilv«  nubjcctf  In  llw  tuI<iu»  de-    Uia  funvtion*  oj  oriptiu  nra  -it  -  <  >:iouvniBl 

pMTtiDMiti  iamnrj  Itian-iijtli  niiu>ii)ir,)iuli>ii)io<](    ninitllloaa.    Tlinr*  it  noililii;  lo  |u  ili;. 

prolisity.  wilt  cortiilnW  (!«>'<  IM-    ci'  tin-  y<<-Us-  ]  p*rtnk«ntft(moili«lncihft(  u  ii      :  iiifld*l»d 

oniM  toanjrwith  wIilrFi  H.    .  .  ...  ,  ■Aimr  iitvwpiiI  kiuiwIiilKn  «lli  kilinlt  —  CVnfmni*!' 

(knUi  Ifae  tnoxt  M-e»iit  dl  irniiml  .Vcvu.  Hi?!.  leSL 

lnt«T««llng  niiuittvr,   ifiv  i"  <i.  i 

QUEEs,  T.  J^E^7^y;  if.  j>., 

Litiurt!  (r-i  pat/u>:.^/i.  ind  M->rtfia  AnaUrtf  at  CTo>ti^O';i  J/>jp('.»<  .Vfifivi'  £eftoot,  Z«nd«n. 

Pathology  and  Horbid  Anatomy.  Fifth  aiu<.tu-:ui  from  tlic  vUth  revtwd 
mil)  «ntun(«l  I^lUh  txliiion.  In  (vne  T«i7iiiuidMmc  octavo  toUidw  of  -182  pa^eR,  with 
160  lin»  vngnivingK     (.'loth.  C'.JjO.     Ju*t  rtailti. 

*::'lf- 

>*t 


Til*  (x^t  ll.it  thu  <[' 
rarplilly  n-uriiT-il  ii^  nixi 
deawr^  lie  pofiiiljrilv. 


I  NirofiiK  ori 

>•  itli  whicli  bo 
It  u  UMraaxhly  >br«M( 


dnc  oM  Ainrfn'.  ^or.  I'M. 


crahdailwl  ti|i.in  lliii  lltiuri 

DA*  tiroMtoc  _    . 

wllb  >l!  tlip  mixt  mmil  adnuiGtfa  fn  inrfholOgy 

WOODHEAJ},  G.  SIMS,  M,~I>.,  jTb.  C.  P.  E., 

Practical  Pathology.    A  MaDti«l  for  Students  and  Pmctitionere.    In  i>n«  tienu- 
liFiii  octuTd  voliiin«tir  497  pitfcas  wiUi  136  GXquiail«tj  oulorcd  illiutrations.     Clotb.(<L.OO. 

II  fnim*  k  rnitl  pil-l«  for  Uie  itiudoat  a«d  (•r*'''''  i  Tb>  willior  marlla  all  nr«i|i>«  f'lt  bmliii;  p^iulooed 
<lou«r  who  l«  tli'>roiiK<ily  iti  euiwH  In  bm  «4i-     »  vKlOftbl*  work.— .V«A«U  AtA>rrf,  M»y  3l.  IW. 
■tc^vor  I/>  rirv  f'lr  limiutir  nciit  tin  ftir  lilnitMlf.     To  I       11  UnMolfbtllj  Iho  pmltK'lnf  ano  who  n»t  hliB- 


ili«  I>)x.>nt1i>rv  yitiileiil  II  will  b«  •  iHlpful  vutn- 

tnmldii,  mill  »ll  il>i-»'  w)i  •  iiitv  «(•>))  lo  ninlllarita 
tu>nM>«>Uw  with  ti,   I  . ' :  .id*  of  «aminiiUng 

mortdd  IImiioh   ai'  ''It!?''   ^  (vovtdc 

lh«to*i>l*«i>  with   ■  The   RUtnatoiia 

drai*i(i||a  (iri'  not  Iii(ii;ifii  (j:oturc>.  or  m«r«ty 
•i^hernaiir  •ititpmina,  but  Iho^  repKMnl  bliMUly 
ihB  aPtiiKt   linagtoa  M*!!  iiii<if>r  Ihn   ni[<'roaoi>tie. 


•atrirmT«ll«dv««rUH>wrial«<tol4»iJ«li«l4  4clll«4 

onl  isarrlv  In  llir  b:I  nrhloUilaKyitiul  liilti*  t'ta»f 

TMloDBixi  I  <n  ofntotbUohastP'"-  1'^" 

«rciirkU*ii  I'tiit  a  wfiift  drculaiion.    U 

■iMtlld  <\<>  I  . -•"iraice  Ut«  ^rMilt  of  pMb- 

»taip',  Mitor  niiuli  uiliaolMM  In  liinlolojlaal  Mudy 
bavt  Devi>r  l«ror«  bMit  cAbred.— Tl%f  CW«f,  Jut. 

5,  IHM. 


COJtXlL,  K,  and  RANVIER,  L., 

A  Haoual  of  PatholoRioal  Histology.  TnuufaOed,  with  iwteB  and  B(i()iil<;oa, 
br  E.  O,  ttiiAKesi*EABE,  U.  D.,  pRtholoritt  aod  Ophthalnuo  Sorgeim  to  Phil«ctft][)his 
IIoApiul,  and  by  J.  ilEKnt  t:.  SutEB^  M.  l>.,  Ddmonslrator  of  PktholoKical  U'MUAagj  in 

the  Uiiivj>niiiy<ir  I'cnrisrlvnnia.      In  one  vvry  hkiulaoinv  ort&To  Tolutiw  of  NOO  pngM,  inth 
34(0  illuHlnilionf.    CU>th',  (3.50 ;  Icuthcr.  |6.50 :  half  Kuada,  raiwd  bandr,  (7. 

Cini)  i>rthe  Riotrl  oOniplMa  TOtutneaon  pallwitor-  Thuii  aldv  Ly  aide  nhndalE^Fal  and  jaJltologlnl 
li!Blliliiiiitucrw«hataav«rM«ii.  HMnUBoftttiffy  I  anaMmy  gu  Iwod  Id  Iwod,  alfcrdlnK  thai  bailof 
QRibraMKl  wltliln  itanifMta  «M»i)lUul]r  vnioUrai.  alt  ptoc^aw  lDdnmofiMfatu>uit,(y)fnMrlMMi.  The 
Noratal  UMB«a  are  duwuMw),  aiKl  aACT  tndr  Uiur  |  adailTafal«arnwg«raantoril|oworkuronlaIiteiliir 
aaxh  (l«in<inatnUuo  w*  ara  al>l*  to  o(Nn|iar«  any  i  fn  the  Mitdy  of  any  pari  of  Ihe  hueoaa  eeonamy.^ 
|iaUwlo([leal  change  wtakh  tMVOconrnd  in  iliera.  |  A'ewOrlaw«ilMMtWai>rf^rfi«al/o"r>al.JuiM,un. 

KLEiy,  E.,  M.  7>.,  P.  J2.  s7,      " 

.Mit  Urturrr  o*  (JmtToi  Avit-  nwt  Pifft.  M  lk»  Mti.  SchacA  tf  St.  fidn*«*)aMw't  Uaa^  ,  Zwndtm. 

Blcments  of  Histology*  Iooiwpo(&ci-«u«12QM.vohinu>  of  360  pagOr  with  18t 
iltiis.     Uni|t  clulh,  red  ctt>;M,|l.^.     ^ve- SUidmt^  Srrin  ^  Xanual*,  {Mge  3- 


Alttion;;*!  nn  plfiiij^nlary  «i>rk,  ll  In  hyno  maanii 
raperfli^lk)  dr  infcimp<«t(r,  tM  ttie  aiilhnr  preaenla 
In  aQAclna  laiiguan^  iimtr  lynii  Ihn  ruiujamanta)  hria 
t^lfudint   Iho  mior^aHiplr.  struiMiire  at   llwu««i 


Tti«ltliii(ntt>iMi>>ar«n(iinorini>anilel««1t*Dl-  Wa 
camroend  IH.  KI«lB's  JUmttaf  tiiMl  beattUy  to 
itia  alwIenL— 3fttl<n»'  AMenl,  (tae.  1,  laM- 


PEPPER,  A.  J.,  M.  B,f  M,  8,,  F,  ».  C.  &, 

^iiirj^faq  nnrf  Ltrlurtr  nt  Sf.  Jfary*!  ifoqKfal,  Lonrfan. 

Surgical  Pathology.    In  one  podcciriJMi  lliino.  mlumeuf  £11  pafw^  with  91 

iiluctnttiini».   Lim|irluili,r^*dgas$3.0Q.    Bm^Mdmiir'AcrM'Jij^ J/inwitaipugaS, 


It  li  not  prvtMiUou^  but  ll  will  ear?* 
logljr  well  aaabook  oc  rafereaea.    It  em 


eicMd' 
bodieaa 


M  deal  of  laatter,  estoodlBR  orer  Uiv  whole 
Hold  at  BUigiciil  pathnlogy.  Its  fomi  l<  ptacUoaL 
Ha  laoRuaiv  l»  olear,  and  the  tatortnatloa  tat 
ftirth   1*  well-arTBiiged,   wAll-Lndeaed   and  wall* 


ItlusiraMd.  The  nudeni  will  And  In  II  noUilac 
that  i*  nnnaoaMiaty.  The  lial  or  anUacta  corara 
Ilia  whole  raam  »f  eiinery.  The  book  Mptillia  a 
rery  maollMt  warit  aad  >hould  me«l  aill)  sd<v 
/t<ta  York  Utiieai  Jounat,  May  31.  UM. 


BCHAPRR-B  PBAOTICAk  BtBTOLOQV.    In  mm 

handaoine  n>yal  iirav.  toJama  of  30*  pai^aa^  wllh 
«l  iriunU-etiMia. 
QLOOB'S  ATLAS  OP  PaTBOLOOIOAL  HL«T0U 


OOV.  T^aaalalad  by  Jeetn  T.atnT.  M.  D.  la  one 
foloma,  vety  large  Imperial  qiMrU^  wllh  aOv 
oomef'Piata  B«nraa,  plaht  and  «elerM  and  du*- 

crutllTa  leilai-pnaa.   ClMb.%uii 


f 


I 


u 
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prtif,  0/  (A«  ^(nnpf**  amS  PratM't  of  Vnt- 1™^  '4  Cttm.  MfA  ii  StUrwx  ttotptltd  ileiiaU  OMt^t,  !t.  T, 

A  Treatise  on  the  Principles  and  Practice  of  Medioine.    DengneJ  ftir 

th«  UUP  tif  SiiuiwiLt  iiHil  Praililiimew  of  Mitlicinc.  Will*  an  Ap|»ndix  on  ihe  ll<Mvdl«s 
of  Koch,  Slid  thfir  bearing  on  the  Etiologj-,  I'atholoOT,  Di-i^pioKis  and  Trcalmetit  d 
Phthisbt.  Fifth  cdittuo,  reviAed  uid  krtcely  rcirritleii  id  one  liii|t«  and  cloMly-printvd 
ocUvo  rnliiincr  r>l'  UtiO  |»ft«A.     Cloth,  $&.50;  leather,  (fi.oO ;  hiilf  Rum»,  t7. 

Kocti's  duu>vcrv  of  tlie  tHcilliui  uf  luberole  aiTH  |>niiiuM>  uf  Wiiijt  \h<^  k^v""*! 
Iioon  evrr  mnferred  \ij  tcienoc  <m  hiininnitj,  aiiqHiMinff  even  Tinvinntinn  in  ita  l^mefii^  id 
tnnnkind.  In  tbu  it]i{>t!nd!x  to  fab  irorlc^  PnnfeMor  flint  dea)>wUb  tbe  Nnly^it  rn«i  ■ 
pnu.'ti«J  »Uki)d)wiut,  dUi.'tiMiii]{  its  beonn^*  on  llie  «ti(>loKj,  witlii>to}tv>  dlsKnoou,  i^n^ 
Dc«U  nnd  tronlnifni  nf  pulmonary  phthisic  Tliiia  enlarged  itnd  completed,  tliia  gandird 
work  will  bi-  more  lliuii  avtr  &  ttietaAtj  t*  tlie  phjudan  who  duly  )t[ipre(;lAie»  tlie  re- 
eponittbility  nt  his  (.'ulliiif;. 
A  voll-kniiwn  I'rlU'r  uiit  lafiliirvr  »n  ninillcin*  ]      Tliloork  to  m  wliMjr  tcoinni  •nd  xiffpiod  — 


MMMly  oiiTrOMCil  *n  oT'lnl^'B,  In  the  htK>i«Bl  d^  '  the  beat  Amerlc*n  i«xt-t>aAt 
ooniplInifntHir  nr  tlio  wIniiniMo  trralt**  nf  I  mMliniii*  (tiai  ft  »i><)M  vmti<  ■ 
"  Wlh  Bdlunn,  »■ 


I))',  Flint, 'and  tn  oulogltin];  II,  h«  deanlbed  it  m>-  |  kIiw  thin,  ths 

l»tnon-  ("jilcti laird  to  eni^hkin  the  tn' 
■tU[li>i<i.  atiil  iiiMiii  tM>ii><i' olautltn  111 

noiu  aubjc^u  Idrlndcdln  it.     Il  hiw  ».: . 

woo  Ita  W11V  In  l^njiUiiJ,  Ihu  no  Iiu mxuixi a ti>> 
nainb«r  cif  niPii  u.*e  ft  klone  In  IIic  rludy  of  jjiir« 
ini>itii>li>v ;  kiiit  wp  can  oof  nf  It  Dial  It  !•  In  •mi^ 

wky  ul*r''*l  lowrTe,  not  only  uacompl<t«irild«, 
tjtii  ilaii  Ml  (in  ampin  tnacniDtor  In  lb*  aulvncw  niii 
fr»f ilM  "(  m«-dfcln*.  The  f»yl»  »t  Dr.  FllLt  it 
•)«a}'«  (akll'lKul  mjkI  »ngngin%.  TIia  work  afanonda 
Id  pcntplciinnacxtilaBMIon.  andlt*inMitnliut>]« 
t«it-book  of  ■nailtcll)a.^£ui«km  MtJiial  IVam. 


tin! 


■Kiiiiiiiiis  lu  livid  Ui«  Il 

of  Amcrlttu  pb|-»lel«r. 
nurnipdlpkl  wrlMra  a|<| 


I  aMlnto 
I-  iliwna 

.     .:yr\ami- 

,  inurh  mon 
rBih*r  »■•« 

l.itr1>.ll>li^ly 

,jl  In 


clMTDtM  of  dlcttoa.  brcadUt  ot  vian,  and,  «1mI  «• 
rvgard  of  uanaivnnaDt  jiciiunalioai,  ratlMUl  *«tl. 
iii«t«  dI  i)k  Tklti*  of  mnrdlkt  ftgenia.  ti  la  ibar- 
t>u%h\y  pnuiirai,  tharwtor*  M»«BilR««tlr  lk»  k^ 
for  AmarlcAii  wdira.— ar.  £oMb  cn*.  ttM.,  Mu.  V. 


HAMT8UORKB,  SJEyJtT,  Jf.  JO., 

Eflsentials  of  the  FrinciplcB  and  Praotioe  of  HedioJae-  ,A  UuidbaDk 
fcir  BctidentR  and  Practitiameni.  Kii'th  c-liiion,  tIii>roiit(hly  revised  awl  reirriUen.  In  oob 
myal  t2ajo.  vuluiur  nf  069  pa^M,  with  14)  illustnitiuds.    Cloth,  $2.75;  half  botind,  f.t.00. 

probabtr  pal  oae  wrlMr  In  «ur  day 
[ifioft unity  Uiaii  I>r.  Hartah"rT>*  tot 


Within  tliocoinpMa  of  VOOpaeM  It  traau  »f  ih« 
liiRturr  "f  nifilHitnr,  K»D«nu  jMttiAlocy.  Rnar*l 
rjrmptamatolcsy.andpliyiilpaldiasnoaiaftiioluilliiii 
lBryiii«iMMi|io,opnlliaJmiMc>iHi,  vie)  gdiinral  ther- 
apaiiilctk  ii«wlon>,aad  ■p«ciaip*thoi«jt;  and  pnH- 
tf»-o.  TliPrf  t»  a  wondrrhil  amoiinl  nflnflormatiDn 
«onialD«l  lu  Ihia  wurk,  and  U  la  una  of  Iha  b«ei 
of  ltd  hlml  llial  tra  liaia  mmio-— r"iU)iK<*>  JVabcnJ 
/««rn-«f,  >0T.  Itm. 

An  lifHafirnaablohock.  Ifownrli  crer  exhibit**] 
R  beiMr  areraKQ  of  aotual  praodoal  malinaDt  than 


ibl*  one:  and 
had  •  Iwllnr  01  , 

conileaaliifatl'tbe  view*  of  oailnnnt  rrvdiianvn 
iDloa  ICina.  Tti«  nuiii*irnu»  llliiatiahiiB*  will  \» 
wy  UMltiJ  10  Mudeci!)  Mf*<:ia!J)',  "irwpf  »>a«a- 
lialn,  a*  Ihe  nam*  m>.'  moI  liilrnth^l  !■ 

aaminad*  tho  I4>a^b■'  ^o'j  BanlMlw, 

but  Uicy  ara  Uto  no^i  .  .  .  \a  affOraiBB  lb* 
■n«*aBlo*««uasUt».-«;iii^oi'<'i'<iit«ratura«TMir 
dUc*a^  aiMl  UianoatTalaalitetrcaMionL — Cliia^ 
AfnMntf  AnvMj  oad  AitaWntr,  AprR,  tat«. 


BRISTOWE,  JOHN  8YER.  Jtf.  X>.,  F,  R,  C.  J»., 

JihyHcHtn  and  Jaunt  Ltcltirrr  on  Affdiniw  at  St.  HmmmJ  Sc^toL 

A.  Treatise  on  the  Practice  of  Medicine.  Semnd  American  tdiliun,  reviMal 
by  tb«  Author.  Editwt,  urilli  arlditioiM,  by  Ja>iI9  H.  Hcn'urwon,  M.D.,  pliyvit.'ljinto  th« 
Penn^lvanin  Hoapital.  In  unu  faandmiino  uduvo  vtpliimn  of  1<)85  piKva,  with  tllusttBtiniK 
Ctoth,  (■S.OI);  Icntnvr,  $6A<U;  v«Ty  hiindsnmt  half  ItiMtia,  rniMd  bajiilH,  f(i.60. 

Tha  f<«drr  will  And  ft^ry  caaoeirtAl«  nibtacl 
■OBBMlect  Willi  111*  praoiloa  nf  wuHlloino  ably  pr*- 
aantod.  la  a  alyle  at  »u«o  clear,  iniarCntLna  and 
waeiao.    Tha  addlilona  mad*  lijp  Dr.  niiiohlnaon 


*r*  appropriate  and  pmAtnal.  aad  <T*«ilr  arid  la 
lla  iiavfuliwaa  lo  AmvriMn  raidar*.— tfu/i/o  JWt- 
iMf  ondAwgWal  JmwmI,  Mareh.  IMD. 


WATSON,  SIR  THOMAS,  M,  />.. 

JDaN  Phfftirina  (a  OniJMavy  fa>  lis  (fine". 

Leoturea  on  the  Principles  and  Practice  of  Physio.  A  new  Aneri<mo 
from  ib«-  lifth  Kngliisb  edition.  Edited,  with  additioiu,  and  190  illnslrationB,!^  Hsnrr 
IIabt^hciiim:,  A.  M.,  M.  Il,,  lal*i  Pmf?wororiIveivne  in  the  (Tnivenitv of  PctuH^lrania. 
In  two  larga  octavo  voliiuca  of  1840  pue(!«.    Clt.4h,  (V.OO ;  leather,  (11.00. 

LA  ROCBEO^t  YELLUV  rEVBB,eoBaMaraA  tn 
It*  Hlalorti-al.  Pathologkwl,  EUolsRlrai  and 
ThcrapMiitcaJ  RolaUoD*.  la  lwotatji*an<l  Ittad- 
•oma  octM<ra  voliiinaa  of  l*U  )>f>.    tiiMl),  pjai, 

A  HANDBOOK  or  THB  PKIKCIPLEB  AM) 
PRACTICE  OF  MEI'KI.M:.  Ti^  tha  im  •# 
S<(id*Bla  and  PrwRlJIIunnm.  Dr  Fajaa  Wi^qt^ 
BRKT,  H.  t*.  Jb  oaa  royal  Ukm.  MlaiBat  wllb 
HlaatnitlMM.    JV^M^. 


LEcrUBES  ON  TBB  8TUDT  OF  FEVER.  By 
A.  UnwM,  U.  D-.  M.  B.  I.  A.    In  ona  oclaro 

tolumo  of  wa  cagM.    aoth.*lJ>A 

SIXIKEB'  LECTURES  ON  FEVER.  Edtl*d  br 
John  Wllllani  UoonL  U.  D..  F.  K.  Q-  a  V.  In 
oaa  oetaTQ  nriamft  of  90  pacea.    Clotfi,  tlsJO. 

A  TREATUIK  0»  FEVER.  Br  Bombt  Di  Ltomh, 
K.  C.  C    IhmmBto.  Tol.  oflMppb   Ctolh.HJft. 


A  CBKTL'RY  OF  AUEBJCAM  HEOICINE.  l?10-tB7«.    Dy  I>r».  E.  B-  Uuaaa,  IL  J. 

fVvigjitf,  8.  D.  (JBOa,T.  ti.  Thvwo.  aodl- A  bivuaaa-    imiiukVfeaui-vcAuraaof  irn  pefM.    laotll^r' 
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For  fkiie  by  Su^scriptlott  Only. 


A  System  of  Practical  Medicine. 

liY  AMERICAN  Avrrrons. 
Editkd  BV  WILLIAM    PEPPER,  M.  D.,  LL.  D., 

ntOVO&T  AHD  PROrEBBOR  OF  THE  xnEORV  ARll  PRAimiTK  UP  MEDiriSE  AHD  OP 
(-LmlCAL  MEDICIXK  lit  THE  tntTVERSITT  OF  PE:«>Hn.TANU , 

\w>bt«d  by  LotTD  Stabs,  V.  D.,  CUni^ftl  Prnfmsor  of  the  Diitoiun'ts  nf  C:hiKlrcD  in  lh« 
Hospital  of  the  UiUTUsit7  of  PflmuytrunU. 

in  fiM    inptrial    octCHO    nlwaa,   tontaininy   abmi    1100    pagr»    «uA,    infA    iUiMnluma, 

Pritipet  MffMUV «(i3fA,  f<5 ;    laatJter,  $6 :    Mf  Ramia,  ratKti  (mnd*  and eprn  Inek, (7. 

ViUmt  I.  ((jl«o»rxl   Pstholovv',  Sanitary  Seienn;    iind    IJenernl    DueMM) 

cmloJia  10i>4  pave  --iih  'H  WMtnUiomt  and  tnjutt  realty,     Vtihmt  U.  trtU 

kr  rtatiy  June  ]«(,  and  lis  nbteqiunt  volumta  of  tnUrroi*  * 

qf  four  noNtAa  iktrtaflv. 

The  piil>IUlie'n  feci  pankniible  pride  in  iuin>)uiu'in2  ihiH  mucnillcent  woric.  For 
thivt'  TIGHTS  it  h:ui  \n-fn  iti  utHtvc  pr«|iarati(tn,  iinil  \l  U  iHiw  in  a  sulTKU-nt  nXaXtf.  of  iVirwiLrd- 
af»  to  justiiy  them  in  nlling  th«  attfntinn  i^f  ihu  profewion  tu  il  u  tlie  work  io  vhich 
for  the  6nt  dme  Amcritwi  medicine  will  he  thoroughly  npresenied  by  lu  wonhiMt 
t«*di«r*,  uiil   pre«cnt«d   !n  the  full  tlttvcliipment    uf   the   pnu-lical  utiHly   which   ut  ita 

SrrijiiiiueDt  di«r>neii)fli«.  The  mitx.  nbl*  men — fnnii  the  Hwt  and  th»  We«,  fio-u  tb« 
iirih  nnd  iho  Souths  from  all  the  pruniintjii  cenlTe*  of  education,  and  from  all  thi 
hiaiiilivlM  which  affonl  ■)iet'i]il  upnurtunitie*  of  Htody  and  {in  id  ice— have  united  in 
)i;en«n>aN  rivalry  to  brJiiK  ioK*i[hertiiu  vast  anrsgatcof  apeciatiz««l  experience. 

Thu  illstin^iithed  editor  hoa  bo  npiwrnoned  the  work  that  each  niittior  bw  hail 
miwigned  to  him  ihe  Nulijcct  which  he  i»  jit^ziiliarly  iliied  to  di)cii«i,and  in  whioh  hla  TMwa 
will  be  nccepiwl  tut  the  Uieat  expremiun  uf  •cientitic  and  praftii'al  knnwiedfte.  The 
pnuiitioner  wdl  iliereii>re  find  ilieae  volumes  a  complete  and  unfitiUnjr  work  of  reference, 
to  which  he  iituy  :*t  all  tiiiiiM  liim  with  full  certainly  of  findin;;  whitl  lie  nvudit  in  it«  nioat 
r«c«nt  Ha|>ec't,  whethur  he  weka  informacioo  on  the  general  prlDuplea  of  inedicioe,  nr 
tnintiie  eiiidanoe  In  the  treatment  of  Bpecial  diseaae.  ^  wide  ia  iiie  scope  of  the  work 
thai,  will)  the  exception  uf  midwifery  ami  tnalteni  •Lrictly  Hurgical,  it  embrace*  the  whole 
domain  of  medicine,  tucludinit  the  departmenlfl  for  wbioli  the  physician  b  aocustomed  to 
rely  on  special  treatiM^  such  aa  diaMsea  of  wonteo  and  chilann,  of  tha  genito-nrinary 
acniM^oriheakln,of  tba  nenret,liypene  and  nniUiy  scienc*,  and  madical  ophtlialmokigy 
■od  otolofty.  Horeover,  anthon  amfn  ItMerted  tbe  formula*  which  they  have  fuund  moat 
^dutt  in  the  treatment  of  the  rariooa  affBctioas.  It  may  thus  be  truly  regarded  as  a 
CoatTLxn  LiBBARY  DP  Practical  U RiucnrB,  and  tbe  general  practitioner  poMoeing  it 
may  fed  secure  thai  he  will  require  little  else  in  the  daily  round  of  profeeaional  dmiea. 

In  spite  of  every  effort  to  condense  the  vast  amt>unl  of  praciicid  infonoalion  Air- 
niabed,  it  hu  been  imptwible  to  pnaent  it  in  leas  than  5  huge  ocUvo  volurues,  containing 
about  &54X)  beauliAilly  printed  page*,  and  embodying  the  matter  nf  ahr-iu  15  ordinary 
octavoH.    ninstntiona  will  bo  introancvd  vhcrcrcr  they  wrve  to  uliicjdute  the  texL 

No  pains  hnve  been  apurcd  lu  remler  the  StftUm  »  work  of  which  every  Amerii'an 
phyBidan  may  roasooably  reel  proud  and  in  which  every  practitioner  may  Sod  safe  and 
tnMworthy  ootiasal  In  Uie  daily  responsibilities  of  practice.  The  publishers  thcrefoca 
coofidenlly  anticipate  a  cin-uhilion  unsAainplcd  in  the  annals  of  medical  Uteratore,  and  if 
the  hearty  welrome  srmrdtil  lo  the  first  voiumo  is  a  fair  criterion,  these  high  expcctattoas 
an  alroady  in  a  lair  war  to  fulfilment,  ^s  material  for  the  work  b  subntantially 
oofflplet«  in  thv  handsof  tne  editor,  the  profeasioa  may  conBdcntly  await  the  appearance 
of  the  remaining  rolnmea  noon  the  date*  above  speci&od. 

K  detailed  proapectos  of  the  work  sent  lo  any  addrem  on  appticaiion  to  the  pnblishcn. 

HB¥NOIj1>8,  J,  BVS8£LL,  M.  !>.. 

A  System  of  MedioinQ.  With  notes  and  additions  by  Hexrt  nABTvaosv^ 
K.  M.,  ,M.  L>..  late  ProfeMOT cf  Uyifienc  in  the  Univetsityof  I'eoQiylvania.  In  three  lari^e 
sod  handsiinie  octavo  volumes,  cuniaining  3056  double-wlumned  paevai  "^'th  317  iiluslra- 
tiana.  PrUw  per  Tolnm&  cloth,  $5.00 ;  shoep^  tS.OO;  verv  handsome  half  RuMia,  raised  haadi, 
te.50.     Per  Ml,  cloth,  {15;  leather,  (13;  boOf   Ku»ia,  fl9.5U.     Sold  raiy  ky  mAieripfiM. 

mar  ^  Mit>f>ll*d,  iha  ^blUhM*  taT*  commlltad 


There  U  no  aiMllesI  wnrk  which  ws  Imts  In 
tlmaa  ps»t  anore  freqnsnily  six)  fulljr  oOTiwItvd 
whea  perplesed  Ity  ikiubla  u  bi  Irwalmvnl,  or  by 
listliia  unMusl  or  aptwreo"/  Inexplicable  >yinp- 
Uita»  pre«*nt«d  to  ws  thao  ''Rrynolda'  HvaMni  of 
Meaielas."  Itowaialaajuelilkal  kiwlof  inlomi*- 
Uon  whkb  tha  busy  t)nHillllan*r  frequeoilv  fln.U 
hlnweir  lo  need  of    fa  ordar  ihUaBy  deSalMieles 


the'  prsMiMloa  of  tiM  houk  for  Ma  press  la  Dr. 
(\farj  Martatinmn,  wbiMO  JuJInlooe  note*  dkaUU^ 
iat«d  ihroQxhout  |ii«  Wume  effoH  abuaiJaate*]- 
•Isaceoflh*  UiortxtghMaaof  tke  MvlatottlftwIiMt 
be  luu  aMtdetrted  Ik— .Imwwk  J<«nMf  nf  («•  Mm- 
teal  aw— SM.  Jaa.  wm. 


IS 


Lba  BaaTUE8t>  &  Co.'m  PUBU0ATI0N8 — Clfnical  Med.,  etc 


FOTITEJtOlLL,  J.  JIf.,  Jtf.  !>.,  JSrIin.,  JH.  iS.  C.  P.,  Z^mmI., 

/'Ajnidan  Is  Uf  C^t}/  of  homAm  UiupUal/or  Dittaia  of  Ihc  Oot. 

ThePraotitiotisr'fl  Handbook  of  Trestmont :  Or.  Tbe  I*riiu-i|»l«  of  Tbei»- 
peuti(»  SMODd«<litioQ,  rcviwl  and  vntarEc).  In mif  v«>nrli]inrl*iti)ii  octavo TolotiMofOSI 
pagw.    Cinlli,  d^OO ;  very  buMliwiiic  liuli  RusNa,  nLUH.-d  IkuwIk,  (&.50. 

Tliv  Jiinlor  Divaitwra  of  Uia  ]ir«lVK«toi>  iclll  (iDd    oT  phjrdolugy.    B»rT  vh*|)t«r,  otviv  lua,  tia 
li  *  iTKik  that  ohoulil  ool  onlv  b«  rMiI  but  cir»-    ImprcM  nf  a  mMtM^huid;  mm  wbtis  th«  work  li 
(Ully  iludlfd.    II  will  BMlM  (li«m   la  lti«  proper  ,  tlioroiiglilyelMilHlg lo  prwrpurtteuhtf. U niw»Kfc 


■bImUod  mod  combination  of  Uiitnp«Nlk'«l  ■crnt* 
bHi  Bilkplvd  to  racli  euro  ftnil  i-oudfUou,  add 
eiMbl»  Utem  U)pT«arrilMiiri>'1lit;'-TTllviir)d»>ic«0Hfr 
rull».-^>t  Lmu  OtnrUr'<  '<   •    iwi). 

T1m>  WllhM  IRorile  Ottti  r  r  Wtl^itd- 

DM*d  phr'IclKn  fi>r  Ilia  of  "I '  -  ntionattiiiig 

lli«  ireaitDAnl  or  dloowM  i>(«ei  tlw  «ciauUflo  baait 


10  lh«  tliouKlilful  reader  all  the  uliarms  aad 
ttca  ot  %  w«ll-writl«a  novel.  Na  phj^irtaB  mi 
««lt  alTord  to  U)  wllhoai  Hit*  raluUv  work,  lot  iia 
orlglualiiy  inolfoa  llflllaalebo  to  n>*dl«aJ  Illfa*- 
inr»  hlihrrta  tteanV— X«iAvUi«  ^omtw.  ^MA  o^ 
^rv ,  o»i.  imo, 


Cliuical  Mtidioiuo.  A  :j>-st*iimtic  Tmluv  tm  the  KagtWMi  mnd  Tnatmeal  of 
lHa^ii^T«8.  Deigned  fur  Sum)  en  Is  nnd  PmccitioncTBof  Medicine.  In  one  laj^aod  baud- 
Kime   ocl:tiT>    voliim*   of  799  jmgi'K.     Olotlt,  |4^0;  lnlh«r,  f5.d0;  Imlf  Ruma,  |6.00l 

111*  bare  Uiat  Iha  Kklll  and  Isamlng  of  the  mat  -  •Uc«ntly  with  brailly  and  rlvamnaK,  tha  dlflkfaui 

»ub}»cw  «bJ  iiidir  •«T«r«]  p4ru  nottJrlnf  Dm 
attantioo  which,  iHailccljr  to  thair  iDiportMiNi*, 
tn(M]ica>ofliilonet»liDitrM-lhein,l«nUI  mi>r«  din- 
L'ull.  ThiK  tank,  «•  foal  bound  Ut  aajr,  lia«  ba*«i 
«Koctii»l  wiiti  man  ttta  mtiiaI  rooMaa  Inr  br. 
Flint,  whose  oame  la  alrcadjr  familiar  to  ■tDdanto 
of  »dTwi<Mid  (nwlldiMi  In  uilt  oountrrM  ihM  of 
tb«  Btilhor  at  two  worlca  of  graal  RMfll  on  af 


I 


olialolu  vo  dliplny^d.  Ho  bu  kit«b  ui  it  Mvr«- 
tiooao  of  madical  knowledgo,  exoeilontfor  theatu- 
d«Dl,  ooBTcnlMl  fvr  tliti  pnctiUoBor.  Ih*  rofmlt  of 
a  kMM  lilk  of  Uio  rooal  fUUilUI  cllnlatl  work,  rol- 
iMtM  by  Ml  9h9tgr  u  vlgllftiil  wid  MVMnallc  a* 
anllrlng,  and  weighed  bjr  aJudKiMal  BOlfaaoleai 
Uitn  Hfi  obwrratlou  l»  cloMi— >rrtftwi «/ iftdleirK, 
Doe,  isn. 

To  giia  HI  MdoqnaiB  and  unofbl  commcIiib  of  Uui 
oxtoosimMdofmodontcUnlcaltatdKliivltKtw)!; 
of  no  ord  I  Dkiy  difficulty:  but  (oKv-ntDplbh  llllacan• 


f  ubjocui  mmI  of  Bomwou  p«p«ti  ucbibittog  nwli 
orljfjnditr  and  oztentl**  rwaarefc,— fJW  Cwltei 
jMimot,  Do«.  1*70.  


!iai)ter»  by  I'nf.  Onmlncr  od  the  PtivsioKnomr  of  Dbnee;   Pror.  Bt«pheiu  ao 
M  the  Fcmila  Orgnn»;    Dr.  BobcrtMii  nn  Inaonitj;    Dr.  Ciemmell  nn  Phv^oil 


By  the  SBme  Author. 

EMays  OD  CoDserrative  Hediciue  and  Kindred  Topics.  In  on*  wy  hi 

wme  roy»l  12tn'\  yiiliime  of  210  pa^'efl,    Clolh,  $1.38. 

BROADBENT,  W.  U„  M.  Z>.,  ^.  S,  C.  P., 

Plttfikian  to  aad  LutitTrT  cm  Utdiclneat  St  Uarj/t  JTinpitoL 
The  FubiO.     Jo  one  Vlmo.  ToluRM!.     B«a  &ri«s  o^  CUnieat  JUamttaUy  ]Mg»  3. 

SCILHEIBEJi,  1>R.  JOSB^M. 

A  ISanual  of  Trentraent  by  Massage  and  Uethodioal  Musole  Bx< 
eroiae.  Tran«liili.'<l  liv  Waltkr  Mk^delsom,  m.  n.,of^'(>w  Yurtt.  In  on«  luuKhoan 
ocun>  Toliiiue  of  oLoul  itOO  pngce,  u-ith  about  isii  6iii>  eofinivingB.     Pn^Mtring. 

FnfJ.AYSON,  JAJIOES,  M,  n.,'Edu^tr, 

Fhi/rinJim  and  Lfrturwr  m  CTtnltid  ildUttmrn  in  tkt  Giat^av  Wttttm  iHflrmiary,  (t(. 

Clinical  Diagnosis.     A  llaodbooli  for  tiUtifeDtii  nnd  Pnctituinen  of  M«dicui». 
Willi  Chai 
DiAeiuMxi 

ItiiuiiKWs:  l-lr.  (-'ontii  nn  lArrngmcnnv  and  Pflat-Morleni  Ex'uninatinnk,and  liftbv  £ditar 
tm  CfK-taking,  Family  HisloiT  and  njmptoms  of  LSsorder  in  the  Vu-ioiui  Sjilcna.  lu 
one  handsame  ISmo.  toIiuiio  of  MS  pagn,  viih  ^5  illiiMrntiottt.    Cloth,  $2.^3. 

TblahoDooTUis  raaRjr  naeflil  Imnk*.  It  I*  al-  I  hiilklrr  oliiriifla;  and  tmcwiaa  or  lU  aTTHigViaMU 
tlai^n  Itam  pmkoo  t»  Iha  Aaal  pwto,  ud  ogght  |  and  eompl«(s  UxHS  It  l>  ntiiiMallj  c«a*taI«M  ta 
(oita  alirvn  a  place  on  •tory  oJKea  Wbln  (McauM  ll  i  4ul<?k  mtltraan  In  aoy  amarBXicr  Dial  nu  aan* 
omtelika  la  a  coadcaMd  form  all  Uiat  u  T«luabl<  upon  Ui«  boar  prartttloMr^A'.  C  ir«d.  Jtvarvi, 
tn'niBiololoior  and  dlaxbovllca  U>  bo  fouad  in  I  Jan.  tSN. 
♦  Kii.  

FETfWICK,  SAMUEL,  M.  Z>., 

.vmuUMManl  i^yikiM  to  t*«  £«idoa  Ho«7>iriI. 

The  StudOD^a  Ouide  to  Hodioal  Diagnosis,    l-'rom  th«  thin)  reviaed  uid 

UtlarR^  Engluifa  vdition.  In  un«  veiy  linndMimo  nival  l!2inn.  Tnliimo  of  828  pvvi^  witli 
87  illusUationH  oil  wooiL    CloUi,  $125. 

^^^mR,  THOMAS  HA  WKES,  M.  />. 

''l''9UJEii^iitliil  of  Clinical  Medicine  and  Physical  Diagnosis.  TliinI  .\i»i>riain 
mtByoFfiiaaM  Londoo  edition.  Revised  aod  eoLicced  by  TiuitiBT  I'ox,  M.  D.,  Phv. 
■RmW^m  9(iA  Depaiunent  in  UniTeraiiy  CoUvge  Hoeptt«l,  I^mddn,  etc.  Tn  no^  •mall 
BBWg'HilBLBWf-  gfiV  puffM,  Tith  illualratto&B.    Clolh,  $1.50. 


DAVIir  CLIUICAL 


HICTION  TO  THK  STrpY 
miMNE.  H«liiB«GiiMo  lo 
PlMiBa«.    In  onn  handaomo 

|MK«L   noUufi-n. 
LEfcTURKa  OW  VfcBlOUa 


IMPORTANT  tT  — --"=    •  ,1  .  ,  i-Tti.  ,  ,r 

the  CtlnlftJ   1..  :    II..-  Mr-,;i,-.! 

Waul  of  Mtrcy  <       i:.j,i..j   ly 

Pkaks  it.  DiTii.  »l.  i>    i-r~,f.:ia  ihIiiIoii.     Io  ona 
K>T«I  itma.  mtiino  of  tn  r«(cM.    CloO^tLIB. 
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BTCJTARDSOX,  B.  IF.,  Hf.A,,  M.J>.,  X£.  J>,,  F,H,S,,  V,8.A. 

Preventive  Uedioine.    In  oae  wUm>  volume  of  73Sf  |>«ees.    Clotb,  (4 ;  1«axli«r, 
(A ;  very  handmme  half  Kunia,  nrnd  Inndu,  $6.50. 
Dr.  Rt(>}itkr'J*on  tiM  «i<'<7«i'lf^l    In  prixlitolriK  &  i  th*qUMl|i>pordb<«wwlanoni|>r>hM»l*»,iiiMl«rIy 


«ork  wbieh  laclflTatet]  ln<yifi<.'4pili>a,«dnipf«hiMi 

pilv«  In  *oat>*,Mtt«iu(lllo  In  <iluLraowr,  ayiilvinBllc^  la 

rrusMMat,  Mtd  wltl«l>  ia  viiu^n  in  a  dIcw.  tvia- 

dM  khiJ  HaAMiil  mftnuar.     !l*  orlrnwa  tlio  l>«ppy 

kctU  ty  Of  flXracUog  the  |>!il>  of  whAllk  kui>wa  *a 

he  autijwt,  »a4  of  pr«Mnllnii  li  IB  •  tiiwt  flmpl*. 

Ifatelllgoal  aai  pnelieal  t>nn.    Thrni  4i>  iMthnm 

|i«o  tlnllw  work  irrltUD  for  lti«  innorftf  i>ui>ll'3 

I  llMlWiliUillii  Hich*ooaiplrli!,rr'1iabl«  bikI  iiiilruc 

^Ut*  eoUtKUga  of  itatm  ii|Km  lh«  i1Inmm«  cooiiBm 
'atberaoo,Ui«iriirl(ina,<!aaUB,Mul  Iheww or— 
_0i  ilHlr  pr«?«DUoo.    TtM  daMrlp410M  of  dliCMM 

Km* clear.  ohMtu  «od  •obolkriy:  tha  dbcuHlun  of 


will  fully  kfarewiit  iriUi  Lhe  UlMt  *nit  btal  ktiowl 
ttiigfi  oa  tb*  iiiitija«l,  anil  ih*  j>r»vaiitl*B  OMiaaurui 
tulriMd  ai»  MMinU,  expliott  anil  r«liBli)& — Tks 
AmttiftJ^'*»t  a/lit  tMtal}kttmft,Ap)ii,t*M. 
"niia  U  ft  book  tbat  wUI  autftly  tad  *  ^IMM  0*  the 
UX>\*  m  «T«rT  rmcmal'V  phytlctaa.  To  thv 
meiUoBl  intihraioa,  wiwiMt  dalr  b  suite  a*  mnch  tn 
rr<tnolMlow«dl>MM.tlHl>ooK  willbtKtxws. 
—  IhtUm  Malitvl  Md  SWryiMl  JtormX.  JUr.  0.  UN. 
Di*  tr«*UMoaaiabu*fMluniKUtl  ofiwltd,  tmIii- 
Bblo  hnlenlo  intlmaMoiaj—M-Uail  «••)  l*«t«Ml 
R*f»rttr,  Kvb.  K.  I8H. 


BAKTHOLOW,  BOBEUTS,  A.  M,,  3L  V„  ZL.  JJ-. 

!••  u/.  cf  J/al<ri4  JIf «iun  and  UiMtrai  TkmvfaiHv  *t  U«  J^trtcm  JfadL  CML  of  rftdn,  tU. 

UedioaJ  Electricitjr.    A  Practical  'JVeattae  on  Uie  Appliadioiu  of  ElwtridtT 

Id  one  vetj  )mrul«nJiM  ocIatd  rolaniA  at  Sdt 


Hctlicino  nn>l  Siir^crr.     S^ciind  cdilion. 
[p^{e^ Willi  IW  ith»lnitu>iu.     (.-lotli,  S^f.&O. 

Tlio  MHWnd  ^ilinn  of  thif  wirk  rjll-nrlus  nu 
I  aooa  upon  the  Aral  muld  In  lincH  ai'i-'ru-  lu  be  a  ' 
rBiifflfi-"  ' ■:,■—„■-,•    .,..,..-11  .-■..-.  .1..  -...> 


A  musl  oxoull^ttl  wMk,  iHklrraiKil  l^y  ■  |iraoll- 
iloDcr  to  hii  fellow  .pnus 111 Tfifra,  aii<r  ilMipvfgiB 
"■"r'iii|i;lilj'  |4ai.-ttral.    Tlio  *i>ik    n'Oi    Wurd  tw 

.■v  Ui«  vxMpttiiiul  mvrtlaOf  dukrly  |«lnUni  out 
■'I*  tb»  MiiidU  to  )>•  >iBflr«4  trvia  dtoclrt 


li  ■ 

pi.,, 

OTM,  :i.,    -1,    -V.;..  


It  ta,  mart- 


illlonnt  riiW'! 
-  Elitf  ualiiii' 

..  ,,    i.-Kt  ..f.  ■■■.  I    ( 
.    ilr«.      la  » 
-t'.  In  Dm  j.l  , 

.  .;iii>nilMtraft-- 
rlpi-irtirfty,  Inel 
*»«UCWtOtUL 


-  m»> 

I  In- 

<~  in 

—  ,j  111 

"■.,  It  pr^- 

I    WlHh    Ul 

'ItOl 

1  IB- 


I  •       ■».      114  .-.I  W^  ■  ^■■•» W»»t VM^ 

oTci, :-,  -1,  -V.;.. 1 — ^  .i:ii*onn*lrn>    and  the  np«a«;L^  j.  .  *  .i    -..i. , ^  mu 

!nMii«,B|i|>ilMiixiB,«w.— .WciiKi*l/ir>«oral,  FdimmlMr  Uhu  bMn  wpMdUMd  by  (b*  imWommu.— f  *twt- 
%L&  I(U«mddbry(Mi,DM\UnL 

THE  YEAR-iiOOK  OF  TBJ'UTjtfTCyT. 

A.  Comprehensive  and  Critical  Review  for  Praotitioners  of  Medi- 
0JI16,      In  one   I^hm.   Tuliima  of  320  pagai,  boand  in  limp  clnth,  with  ml  cvlg^  (l.!i<^. 

Tilt?  tjlijrrt  nf  thin  work  is  lo  prcwont  lo  the  nnnTtUiimM  not  onir  n  i»nipU-tr  dasailirKl 
Bccuiiiit  o[»]]  thv  more  iiupurtuit  nilviincn  niwlt.'  in  tbc  Inmliiwiit  of  l^mnuH',  bui  sImi  ■ 
raview  nf  tliemme  liv  a  competrnt  niHhcirily.  Knch  Hl^p^lrtmrlll  of  pmrtir.- will  W  fully 
and  i-iiTH-im-Iy  Iroutctl,  and  inrn  tlir  n)niiidvralinn  of  nu-li  ■(ilij«(-i  vrilf  vntrr  aitfb  itlluaiona 
to  rec«Mi  pntlKfl^inl  iidJ  vliiiictU  wurli  tw  liear  dirc^-(lr  u[K>n  trvaiimiit.  Thv  n'Mliisl 
Ulcraturoorail  itxintritttwill  Itr.  plaotylnndcr  iTinlrihiitii>n.  and  ttio  fr<    '  H,  uU 

I  mailer*  n^lalioji to  triMlmiTTil  LJiiit  Imvc  lH-<-n  j>ijl>liii)H%l  during  the  vr  i  Jit-i 

80lli,  l^M.     A  i-'iiiipU-ii.'  fi'lt-n-iiw  Ivit^  inwii  lu  all  arliv!'--    ■■■■••i--<  -  ivc 

tuit  onir  an  a  britfi  Hininift  of  nil   liifrd|M'ittir  ndrnnci'S  tr-:<  ^   a 

ftnnplL-lO  iiidi-x   fiir  tlii?  tun"  "f  pntctilioni-n>  who  dr«in^  '■      :  i        .    i.  !    i.i  (if 

prov^^  al  ki'vutiT  Icniitti. 

Tlic  conUibiitiona  ni-r  I'rum  ibe  pviu  of  ihe  IcJIowinr  «r«IUl:i'  •»»  ^inih-nifn:— J, 
MtiitHEij.  nuLCK,  M.D,;T.  Lalukk  Ubwstos,  M,D..  Kit*.  ,  \r.  F.R. 

t.".S.;  V.  II.  Ctiampskvh  M.Il.;  Alfuki)  C<>ori:K,  l-Mt-CS. ;  Sn  i..  M.D. ; 

ThrrK  DiirKWORTn,  M.D  ;  (inoROK  ]'.  ]''icLl>,  .M.K.O.S.  ;  IIkuISalu  lirtUiiiiwiN,  r.R. 
CB.;  J.  Wauki.mviox  IIawaru,  I'.K.C.Jj.;  b'.  A.  Maikimkii,  M.B.;  Mai.^-'h.m  Muititis, 
K.£.Cti»Eu.;  EuuuKi'OweN.  l''.K.<:jS.;  K.  lXii(ti..^»  I'uwetu  M.P.;  Hkniiv  Powmu, 
M.B,  F.RsC.a;C.  II.  Ralff,  M  !>.;  A,  K.-'i^MOM,  M.P.;  Ir.ut  SrMati.  M.K.; 
Walter  (i.  SMnii,  M-D.  :  J.  KnywsuKV  TuousivK,  -M.ll.;  I'ltKiiKiiiiit  TKK\'m, 
KJi.CB.;  A.  Dr.WArrKViia^M.D.;JoiiN  \Viu.)aii>v  M.O. 

BABBB8HON,  8.  O.,  JIf.  X>., 

Senior  Phyiirutn  hi  and  laU  Ij^fi,  "•»  PHncipla  rind  Pntrtirr  of  .Va4  at  Outf*  Jtvrpilal,  Landcm. 

On  the  DiaeasoA  of  the  Abdomen;    *'<«>'  i,«e  td  ilir  siivninch,  uiil 

ctlher|wrUi>riiic  Alimentary  Cunal,  'l><>)>hiiui»,  rintir  .  -  nnd  I'ei'it(i4t>'uiu.  StH.'utid 

Amarican  fmm  thtnl  Rnlariml  nnd  reviK<  '  !' 

volnme  of  6M  p*gea.  will'  illtnlnitiiinii.    '  . 

PAVT-fi  TRKATWKOS  THE  FUNrTinS  OF  Dl-     ''  ■ 
OEHTIONj  ila  DIxndun  and  Ihclr  rmtrnfot. 
From  Ui«  nMoad  l-oudon  (^lUoii.     to  imeoclato 
f»|«DM  of  ma  pagM.    Cl'Jih,  ftJXi. 

qOAKBERS'  HAKUALOF  DIKT  AM>  RROIMBK 
I!t  HKALTH  AN'D  SICKNEISS  In  <n>fl  basd- 
lome  ocutq  TOlutna  of  an  pp.    OlatK.  ttTG. 


^r 


fitU'iii.    In  one  lutDiiaafDe  oatHva 


or 
'-Mk, 


TOhl.s  (:I.IMi:aL  L&JTLiU*>  u.N  cEBTAlN 
ACUTE  OISEAseS.  Id  oae  ocU*«  toIwdo  of 
S»pa<«*.    aoOt.ti.fiO 

HOIiLArnvA  HRDICAL  NOTES  AHD  RKPLKO. 
TlOHa.    1  TOLBTa^tr».W.   ^iMUc^^yv 


IH 


Lka  BRoraERs  Jt  Co.'s  Pubucatioxr — ^ThniAt,  Luiikh,  Hran. 


COHEN,  J,  SOLIS,  M.  JO., 

r^tunr  tm  l,llrfm^<Mfopfi  Awf  iNtfVtt  ftf  U(  7Vo«l  mA  Oml  W  'An  Sifrrn,',   .VrrUtii   O-Ufit. 

Disaasei  of  the  Throat  and  Nasal  Poasagoa.    A(>ut<io  i^mik-  [iin^nuBii 
TTcatmvnt  of  Aflectioiu  of  th«  Plian-nx,  (Eeophngiis,  Trachea,  Lu-rnx  nml  N«r«B.     I'l 
edition,  ilioroiiglilTT^viHevl  and  rewritten,  with  «  hirg*  DUtoberoi  uiiw  Uluirtntiiiaft.     la 
<in«  very  bsuilwjaie  ocUvo  rolumc.     IWitarini). 


SETLER,  CARJjt  3f.  D., 

iMelnnr  on  £«ryn];ii«oei}ar  in  IA«  fnfnvnfy  n/  /\in>uv'«*n^ 

A  Handbook  of  Diagnosis  and  Treatment  of  SiBeasea  of  tho  Tliroal, 
Noso  and  Naso-Fharynx.  8«oi)tid  cdilion.  In  om  huwlaoiiM  rav&l  iSmu  vohana 
-if  2i*4  po^w,  with  77  illuitrationa.    Cloth,  $1.75, 

It  U  oa«  of  ID*  bwt  of  the  prkoUcAl  t^xi-booka 
•10  ll>1>*iil>leet  irluh  which  oaaraaniiulotod.  Tlio 
pT**«nt  ediUoD  bu  Dmil  Inorettwd  in  fiM,  but  tu 
»tii1iMntlv  pnclickl  «har»eter  Im*  b«an  m«li>- 
iftlQ«il.  nluy  nw  Utnatrufoiis  Imm  aito  Ima 
lniin(tiir«d.  a  etuw-rfcord  Khert  hi*  been  kddod. 
wttl  itaera  iktc  a  vBlUBblt  blbll*Kni9ti]>  wiil  k  r«m 
lixlot  of  Ihti  whole.  Pot  anr  one  who  wiahoa  to 
mitk*  hlin»«l(  (unlllar  with  tli«  practlckl  niMUco- 
nMOt  of  phhm  of  throat  adJ  noae  tUseftM,  tti«  hook 
will  be  iMind  of  graU  niiM.—Xmt  i'«rh  J>l*diMt 
Joi>ragJ,Jan«ll,lW3i 

The  work  btnro  at  to  «  ooimIm  baadbook  npon 


Um  BMeniio)*  of  dUitnoato  and  trMtmeni  Irt  it1» 
oiLMaof  ihs  ihroalsnd  tM««.  Tha  Mt  nf  Itrfitfco^ 
oopy,  ih«  aaUoniy  of  th*  throM  aaj  uove  and  ths 
patlhaloKToriha  intioouimetQbninaarA  illWuMaid 
wUB  ooflolMn#m  end  ability.  Tb«  w«rk  U  M»- 
Aunly  |lliiMral«d,  iisc>«b  In  nuav  ••*«mU«I  ftaab 
ureti,  and  dvMrrc*  a  plaM  in  iba  oIBm  or  Iha 
pruclUloDPr  who  wvald  laftirm  hlmaatf  «a  (a  tha 
oauirt.  dlaanofi^  RnU  iivumaat  of  a  cUa*  of  dta- 
MMw  kimiwt  in>cpikm))le  trim  nDaral  maiJIi^ 
praotkfl.  With  ftr«n<i«d  iiadMiia  ib«  book  raoH 
b»  vanr  popu Iw  on  aoooqnt  of  lu  aoadmaxl  ■trlw- 
— LouinW«  ,V«tMI  ftev,  JitM9B,  MK. 


BROWNE,  hENlfOX,  F.  R,  C.  «.,  *^<»i., 

Sotior  Qufxint  to  tA«  C)mCr«l  6ondo*  Throta  iwd  Sv  tl'ApiU^  tU. 

Tho  Throat  and  its  DlsoaaOB.  8wiu]  American  from  tbt  aaoond  &)glMi  «(U' 
tion,  LhnrMi2hl5  TevLi»).  With  100  trjiii^I  iliiinratiOMin  onion  and  90  wnnd  engrailnga 
(leugaed  ana  executed  by  the  Author,  fa  one  ver^r  ItHulMNne  imparial  octavo  ▼olume  en 
hUmI  3W  pafCQB.    Preparing. 

FLINT,  AUSTiy,  M.K, 

Prvf^Mor  of  tkr  I*iinelpl4$  and  Pmetlf  of  Mtdieim  m  SttUm-  JToipflal  MMutt  (Mt^t,  X  T. 

A  Manual  of  Auacultation  and  Percunsion;   Of  the  Phyaical  Diagnuala  of 

Discjwws  n!  dip  LiincsHml  Jle;irt,  and  of  Tlioratic  Anetirisiu,    Third  edition,    lo  «»  biad- 
wtmo  Tojai  12uio.  volume  i>f  IHO  pngea.     Cloth,  (l.tiS,     .Vtw  rnvfy. 


Il  I*  Mota  to  aay  that  ttiera  Is  not  in  Ihe  Eiiulbh  i 
tanauag*^  or  any  othof ,  tho  vqonJ  nmountoT  ciaar,  j 
asact  >iid  oOfitrralMiuilbla  Intunnaiiun  touchln 


tlip  naulta  of  tih  rarefnl  study  and  ampi*  «x> 
p»rl«n(^  In  aaoli  wis*  thai  tba  ycninf  vlll  Aik)  IiUw 
•ouroa  of  iBatruotioa,  and  Uia  <itd  iha  moat 


asact  and  oocitrraMiuilliM  kalunnaiiun  touciilna  bert  aouroa  of  iBMruotloa,  and  iba  old  iha  moat 
Uia  phyalcal  eiplonttlan  of  Iha  olmt.  Id  an  aqoaJ  flaaaaat  n>«aa»  of  ravirlag  and  eotDckoMnilDf 
Bumbar  af  ooraa.  PlofaMar  Pllnl's  lauguua  la  tbelr  knowladca.  — Jawrvm  Praefilwmar,  3uam, 
praetaa  aad  almpto,  aoovayliiK  trlthoiit  dnbMty  I  MS, 

BY  TUB  SAUB  AVTtlOa. 

Physical  Exploration  of  the  Longs  by  Means  of  AnacultaUon  and 
Perouseion.  Thr«e  leoturai  delivernl  Iw&re  lb«  Pblkdvt^liia  County  Hadical SoiiMr, 
1882-83,     In  une  hand§oii)e  small  12aia  Tolunie  of  83  pagaa.    Cloth,  (1.00. 

A  Practical  Troatiso  on  tho  Physical  Esploralton  of  the  Chest  and 
tho  Diagnosis  of  Disoaaos  Aflfccung  tho  Respiratory  Organa.  St^aind  and 
reviR)f<l  nlilkin.     In  ime  hnndniniv  ocUro  volume  of  &91  pages.     Cl»tli,  $4^ 

Phthiflia:  Its  Hforbid  Anatomy,  Etiology,  Symptomatio  Events  and 
Com pli cations,  Fatality  and  Prognosis,  Treatment  and  Fhyaioal  Diag- 
nOHtfi;  In  a  ficries  of  (liniial  StmlifK  In  nni!  luuid.-Mnut-  ixtavn  volume  of  442  paK^ 
Clotli  *3..50.  

A  Practical  Treatise  on  the  SiagDOsfa,  Pathology  and  Treatment  of 
Diseasea  of  the  Heart.  ^Kxind  r«rl«eil  and  cnlurjced  edition.  In  oaeocUm  vnlum* 
of  &&0  liagea,  with  n  jiUte.     CTIatJi,  ^. 

GROSS,  S.    />.,  M.n.,  LL.D.f  D.C.L.  Or»n.,  LT^IX  Cantab. 

A  Prautioal  Treatiac  on  Foreign  Bodioa  In  the  Air-possasea.    In  »nr 
kVn  ralume  of  462  pa^eR,  with  ft9  illuMraliotM.     Clolh,  ?2.7d. 


octavo 

Fltt.t.r.R  ON  DIsrtSFS  nf  THE  i.t'sca  AXn 
AIR  i'ASS.t'JE:t^  Thvir  l'Alhal.,)cy.  I')iy«i<-al  Hi- 
agiKuU,  !iyTii|)ti<(ii>  ui<l  Ti<>aImoDI.  Fram  (bo 
ae^ni  and  rcrtsed  Engibb  edllloa.  in  odo 
O(iu>o  Tol(im«  lit  ■*?*  |M«i>«.    rioih,  t*~io. 

SLAtiKii.N  liIPH-IHKKlA:  lis  NkUiic  and  Tmat- 
mi^iil,  with  ail  acoifitiil  if  ih«  RU'orv  lA  lU  Vr^ 
\»\ftiC*  lnrJ>^loll«(^•llUtrlr^.  Sectmifandrvtlaed 
mli'.ion.    Inona  i3bo.  V(>(.,pfk  IH.    Clvih,  SIJB. 

WAI.'iHS  ON  THB  DIBEA8BBOP  TIIR  HEART 
ANPOKEAT  VeeaELS.  Third  AmortMO  •d^ 
lioa.    ta  1  foL  tnk,  «1«  pfi    OMb.  »M. 


XHITR  ON  CONHUMm'Ion;  tta  EaMv  and  BanM- 
•iM-U-Sta^i^    I  ToL  Sto.. pp. m.    inoU(,»LJft. 

I.A  KOCHE  ON  PrCFfStONU.  t  *vL  tta  «!  OD 
paitaa.    Clotb.tLnrx 

WILLIAMSON  PULNONART  CONStntlTIOn . 
Iw  >uut«.  VbrtMlf*  aAd  TraaimaaL  tvith  aa 
aiialyibur  one  Iliouaand  oaaaa  to  azaMRplIfy  lia 
durauoo.  Id  ono  tro.  raU  of  MS  pp.  ClotK.  ti  Hi 

CLIMCAL  UB8BRVATI0NS  ON  PL'?fCTIONAl, 
NCKVOi;8DIBOKUERa.(>yC  UA»r»t.h  JujaH^ 
U.  U.  8M)oad  Amerleaa  adltloa.  In  oaa  head- 
aamaoeUfo  Mi)u8i«ofM0pa(W«.    Clem,] 
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I 

I 

I 


Lea  Buotuebs  A  Co.'s  PtTBUGATionti — Herv.andHtint.  Dti!i.,et4;.      l| 


I 


I 


MITCaJSLL,  8.  WEIR,  M.  JO., 

PJk]n4(itm  to  Orthofeedi4  itMfttat  «n.(  Hit  /nrt™wrv/'*  nimttt  of  Ik*  jVanoM  ^wtea,  f  Mln.,  i 

Lectures  on  i>i8easea  of  the  Nervous  Sygtem:  liUpecullr  in  Woma 
SactKul  islitloo.    In  on  Vimo.  volone  of  abuat  250  pff*.    Cloch,  $l,7i-     la  a  /cm 

HAMILTON,  ALLAN  McLAKE,  Jf.  !>., 

.Kfowl'na  /■AvOfiaji  al  rK«  ilotpllal  fur  Bpiitptiu  m*  i^nnt^yllo,  £CMAw«tr«  /«(<•■<,  A.  I". 
Norrous  DiHeasos ;  Tlii-Jr  DeocripttoD  and  Treatm«aL    Secniul  edition,  thunnighl 
TOTiswI  nm)  wwrillcn.    In  oneoi-lfflvo  voliunoof  5H>' t"""-  «''h  72  illufftnuitmn.    CiMb,  7 
When  Ihaflifitcillilon  o(ihi>x>^'»<  hCMili npii'ANid  ,  oKuu  >.>><}K  lu  ihe  bMtof  Ibi  kind  In 

wa  K>ir«  il  niif  tmiptiKll?    ■■■■■I<in'in>'n[.  ai"!  Ill*     uiy  Li.  '*■  L*  ■  tiiui>tiHMD«  fOitonwniVIlt 

pr«Mnl  edition  cnlianrr*  m:-       •  -1  Xiw     r>n«a  ku  '-^imli  .>  ~itin».  Tb*  lRiproren«Rl«  In 


ok  anil  I  la  aiiihcir  a*  a  M>r  i-  04     nvnr  mliuom,  aiid  itii>  aildiliuBi  Co  It,  will  Jtuuftr 

ellDlUl  DcurolooT.     One  :iir«t  '  puKhMo  vtaa  by  thOM  wrva  acwMM  wi»  Md. 

<trlU<»IorBatlMrnMirot<«jT..j...>i  ....-    / <.l>u>  .«(.«Bt«f  amd ym^nlafUt,  April,  ife 

TUKF,  DANIEL  HACK,  Jf.  J>., 

Illustratioiui  of  the  Influence  of  the  Hind  upon  the  Body  in  Health 
and  Disease.  DssiKned  to  elncidulo  itie  Actiuo  uf  the  ImiiKiiuitioiL  New  editico. 
Tli>>mniE>hlY  r«Ti««d  nnd  rvwrittra.  lo  one  lianilsnmc  (kuto  Tolume  ai  4tfT  pogM,  with 
Iwu  ix>tofvd  pIntMi.     Clrflb,  $:i,00. 

II  )■  Itnpxalhl*  tuf>«rRM>l)M>t>H  luti>rMtln||ohk|>- 
Wn  filiNuul  iMlDit  miiTlDcAd  of  the  auUio^»  per- 
fect atiiMrlw,  im partial I17,  and  Uioroogti  maDtal 
Kra^iv  Dr.  Tuke  hu  oxblbiud  the  r«*|tiliiie 
•Uluuill  oT  acintiClfla  addniiw  041  all  oiwafitiniii,  at  id 
Ui«  miMVlairk'ate  tho  phenomena  the  moro  lirtiily 


I 


haa   he  adbeiad  to  a  phfulologlcal  aiMl  nUa«t*l  |  lug.— .Vkv  Ti<tk 


mvlbod  of  InbirjiraiaUon.    Onldad  bjananllRbl- 
«bp4   dedoetloit,   Uie   kaihor  baa  rt«laliaM  fir 
(Clanca  a  fnod  fntaroatlRg  domain  m  pij-i-i.'. 
pMtlouiily  abandonod  to  rhiirlKiaafe  ana  tw  .   ' .   - 

Tlilo  iMuk,  wall  OMievlvoJ  aiwl  wfll  irriUeli.  :iiu 
ootnincii'l  IWi^if 


'  lo  trarv  tbinuhtfol  und'hiUfi 
VallMt  JouraiiJ,  tta|iUtDbM-  ^  M 


CLOVSTON,  THOMAS  A,  M.  J).,  r.  B.  C P.,  X.  -B.  C. 

Olinioal  Lectures  on  Mental  Diseasea.  With  an  Appeihllx,  oonuialng  »n 
AlMtrnct  of  ilic  ^^aDiln  of  the  I'nitiol  HUtea  aiii]  iiT  ibe  Several  tH«tcB  aau  Terntoriea  re- 
iMiiw  to  tlie  Cuatodjr  of  Div  Inmuii'.  Wy  Oiia.ri.1b  F.  FoutoK,  H.  I),,  AnUuiDt  ProfflMDr 
of  Ifeabil  Diaeaaea,  Mivlifal  iK'jiurtini.'nt  ct  IliirT&rd  1'niT«raitjr.  In  one  hudooiiie 
octavo  Totume  of  611  wni  iUuntnLed  witb  eijtlit  lithograpliic  pUlea,  four  of  wbti 
are  faeauiinill^  colored.    ClotD,  94. 


4 


'I 


'ipr  nx  iTcll  an  Iho  ■Indent  will  t/^  |  the  t«l>«nJ  pnti-tlltnuvr  in  |:ulitlD^  hlin  U>  ■  dig^ 
rartlcal  l«iKhliif  atUi<>  ttulboraa  a    IKWU  ai'd  ludicailnit  ll)»  ImUiDviit.  rrpe«lally  In 

manjr  iitrxturv  anil  JnuMful  »•«■  iH  Itivotal  dla- 
Mwe.    Tn  <t"«  Amoftcan  rvadvr  l>r.  FolMm'i  Ap- 


ne     . 


lou 


nfmliiiig  iu  fl[id  a  ph/ilclan  of  Ut.  QwmUnn'* 
•SMrtaoM  ftiid  hich  rrniilalioii  ^t\a%  Um  tied- 
aloe  aatM  apaa  wUlch  bU  rxp«rT«aw  baa  t>e«n 
founded  aad  his  nwum  Jndginent  nUbllelied. 
Such  vllaliinl  obMrvatiaiia  qHiraa)  Iml  be  iie«rul  to 


pfvltr  add>  vreallv  M  Uie  *alii«  of  the  «Brk,  and 
will  nake  lladMirableaddltkin  i«  •retrllbfary 


Ataa  in  teparoH  form — 

FOLSOM.  CHARLES  F„  Jf.  I>„ 

^HUUnf  PvifMHtr  of  XenM  tUttatet  in  Medieal  Dtfarttmmt  ttf  Ilanant  Umnwltv. 

An  AlMti-BCt  of  the  St«tul«e  of  the  United  St«tea,  and  of  the  Several 
Btatca  ami  'ferriiorin  retulin^  to  Ibe  CuMody  of  ibc  Inauw.  lu  one  Nto.  Toluine  of  108 
pagoa.    IJoili,  |1.5u, 

SAVAGE,  GEORGE  H.,  Jf.  2>.. 

Insanity  and  Allied  Ncorosos,  I'mctioil  and  niolwl     la  one  l2itHv  r<>l 

utD«  of  fi&l  pagea,  wiLb  IK  tjrijital  illustraliona,     Clolli,  fi-'M).     Jiut  rtady.     Rea  5ffiM 
Qmiait  Manuatt,  p«^e  3. 

From  iba  Preface. 
In  ihia  boob  I  shall  deembe  inaanily  anA  tra<v  ita  lite  historv.  1  ehsll  explain  Lh« 
lagnl  relalinnxhitnof  llit  iiuuine,  uiid  inaki'  plain  the  dutiMur  the  plnititiun  irhn  line  to 
be  re»|>iiaiiii<lc  for  tlieir  safety  and  welfare.  Altboi)};!)  tbe  jir«aler  portion  of  Lhia  work 
will  Im  the  nioonl  iif  tuy  oirn  pcnvnal  •'X|M>rii'noe,  1  ■'Jiall  also  dnw  upon  llia  oxparienoo 
of  otliLT*  when  tre«tini-  of  id!<iL'jr,  ir\n\t\my  anil  cliriTiiic  ni«tital  dlaorderv. 


ral 

08      J 

:4 


la.    In     1 


PLAYEAIK,  JV.  A,  M.  />.,  F.  R.  C.  P., 

The  Systematic  Treatment  of  Nenre  Prostration  and  Hysteria. 
one  handMnic  Nni:ill  l^iiio.  volume  of  97  ymvu.     0"^'i   *'  '"       '■  -'  -■'-,■ 

Til*  book  ta  well  worlb  peroMj,  atHl  will  repay  I  H  w'll  ii  of  a  nutnbier  of 

aBfonefDribetlnieaMni  In  lla  oarrril  >ui  K.  •!.   [.»"  <-»!  and  It*  rr.*iih«. 

aeniiich  as  H  will  lead  lo  a  betler  <i<    '  .  I  l.-i  n  nf  t  li*  meihnd 

theaianacQtnent  ofthoee  MlA  n<  >.  u  elew  enif  eaA. 

ekn,  nerrc  proetralloo  and  hyii-           1       .  .              :  .1  eiurf/tral  Juur 
gl*«ao[ilM>iiiBnoerof  oarryln«<>uii':<±uu;i:i>!Ki,  1  Kim.  IMS. 

filandford  on  Insanity  and  its  TreatmeDt:  Lecii 

iioal  and  Legal,  of  Iiirane  Paiisnii-.    In  oee  Terr  hattdaome  Mlafa  " " 


2ii 


Lbjl  BaoTiiKas  ft  Cn's  1^iiblication9— ^juTKery. 


OROaS,  8.  !>.,  jr.  D.,  XI>.  !>.,  2>.  C.  r.  Oxon.,  tE.  U. 

A  System  of  SurgBiy :  PatholoRiaa,  KngDOftic,  TInnpouUc  aod  Openiivs. 
SUih  caliiiuu,  thoroughly  revised  and  pcul^  imprttvH.  In  tvo  usfst  nad  bramifullj' 
printiyt  impcrin)  odnro  vohiniM  conUuniuK  *JHf4'J  ]«■««»,  iltiwlnl«d  hy  W2S  PTifp«»ii^ 
Stmt^ljr  hniinilin  Ivatht-r,  rniseil  baiHl!i,fl5;  hnlf  KiiH^lu,  nd^od  bands,  f  16. 


Dr.  'irwB"  £b*r«^  ofSimtn/  hu  tonx  been  ihe 
•lAfiiiBrd  wMk  on  Uw  9RihJ««t  (tav  uluilont*  wnd 

Tlio  rork  w  ■  <tliol9  nMdf  ih  comnieDdMloD. 
Many  yuan  a^o  it  cuned  fbc  it*«ir  Ibo  BiiTiabU  rsp 
auiloo  of  Uw  l«*(llns  Amvricao  w<nk  cw  •uTKeryt 
tuai  il  balUIcsMblooriDaiiiUlalnglhiit  alKDdard. 
The  rFtwo  (or  Idle  «i«<l  only  be  lueDtloDed  i«  be 
MpprpclklM.  The  eiilbor  hiw  rIwbtk  Itren  mlm 
and  Judloioiw  In  hlo  Ftntsnente,  hw  rwd  til^  ood- 
[)luiiiai»  oil  liiuch  ••I'ldy  itnA  {■'■rannn]  eipcttence, 
baa  lw«n  ebls  to  nm--  ■ ;'  1--I  In  It*  eetlrev, 

Mill,  aX>orf    atl.    Ii"  loustj  Mtbered  M 

iraui    end  Curl,  hi  ^  -vldencfl,  pr«  boiI 

ntn.  ■rmnllngly.    A  1  i.ii^iii-tnlils  ainaoRt  at  ntw 


ni«l<>rlBl  hhfl  Iw^o  introiJtiMHl.  anA  alUifelbM  tba 
dlnttDEUitl.ad  aiitlinr  he*  rpauin  id  ha  hiiIiBmI 
Itul  hn  luu  |>Im«i1  the  work  '■-''-  -'  -  -'  '  ■-!«■ 
ttnla  uf  Mif  kuvwledjce. — Afd  ■  -1. 

Hill  Itv'ltm  i,^A"Mn;«ri..  wh!.  ,11- 

lliiti    In    IMW,   fio-   >i -   ■'  lit 

eoimlrr  Ml   wi-ll  .\m 

ilcirialu  of  (iirgiT  ri- 

tiMfL  Knil  «!■»  a  :  I  iljt 

li«  ■|-|iii'<.*i«.C««i  I  I  I  rr 

ci^unlrlt*,  end  t   '       :  .         ,  lo- 

mute  llie  ■cietii.'u  .lu.i  .  .-">.<  r-  ■<«  -ii-k"';  >ri  iiie 
owD.  There  biw  ivna  ao  nuo  In  vhon  AmerMft 
it  Bi>  miMih  luJebleil  in  iliU  rvapeel  im  the  Vartor 
ef  rarcer7>— A^twA  <U<>J;«nJ  JnarMt.  Hvf  IOi  UM- 


ASllHVnST,  JOHy,  Jr.,  M,  D., 

The  PriDoipIes  and  Fractice  of  Surgery.  Foiirtli  wLitioD,  mlv^  and 
ravised.  [o  one  lurgi:  sad  IiiuxUkirip  octavo  mlunw  nr  ul.iout  1100  pagci^  villi  abont  6Tft 
illiul  rat  kins.      tWpariui/. 

QOVLD.  A.  PEARCE,  M.  8.,  M.  B.,  Jt\  R.  C.  «.. 

.4ti«(n»(  yur.jJ^n  to  XltUlMfX  HotpltaL 

Eletnenta  of  Surgical  DiaKnoBia.  In  one  pocketrsiH  lltma  -volnmc  of  fiU 
page*.     Clotli,  $'2.tlO.     Jwi  rewiy.         Sax-  ^tn-imU^  Strits  of  Maamida,  fngs  3. 


Kr.  Goald  hM  enppl: 
whlnh  ta  xlrat  to  b*  Imi 


led 

menMl; 


asm 
n  tu- 


ft ntUle  l4  diosn 
M17  popnler  wlui 
nuvfiil  Arrengeni 
Mild  okilftil  <nmp«rlMin  of  brU,  ilm  l'>it  f«  written 
In  (mk)  Mylo— •  by  n«  muai  «*^  tuk  where  a 


_'  popnler 
denUL  for  la  addition  Ia  tbe  ?«re>riil  Arrengemeitt 
i  nfc"  ■  ... 


lu«c  anxiani  of  lafonoatlm  hea  to  b*  WKuiiieMea 
iiili*k<wmpsratlva)ykauill  epeiee.  Wedeaot  beei' 
tAi«  to  Miy  ihu  Mr.  QouWa  SImmaIi  la  nnlqva  is 

ttH  *\pMmnf.B.—tja<iteH,  Vat.  !*,  IRM. 


GiRyET,  r.  p..  M.  I>„ 

Orthopedic  Snxgery.    For  the  use  of  Pnctilionetv  and  StndantK.    In  mm  hiuid- 
mtao  octuvo  volume,  pronuel;  UliialrAted.     JPrqtar-inff. 

ROBERTS,  JOnir  J».,  A.  M„  M.  !>., 

The  PriDcipIcs  and  Practice  of  Surgery.    For  the  uae  uf  tkadaota 

Prartilinih^re  nf  MoiiiHiK-nrKl  Snrgorr.     InOD^  very  hui(hii>ni«  octavo  volunte  of  ahootfiOt^ 
jui^rti,  wiili  luucijr  ill  list  mtiiuiN.     IVrparing. 

BELLAMY,  EI>WART>^ F,  B.  C.  &, 

cnwWf    Ooa*  .fforptlai,  £NariMr  la 


OperatlTe  Surgory.     Skvrtiy.    See  Shtdratt*  &na  Iff  Mmwdi,  p^a  3. 


AMrtAav  Jbpir 


HTTMSOy^f  LEIVLS  A.,  B.  A,,  Jf.  »., 

Pr^tf.-^  I'alh'tl.  .tniu.  nf  iJu  ITmir.  t/flhiCtlt^  Hnr  York,  Surytm  amd  Chratvr  le  AeOenM  Jbe^ 
A  Manual  of  Oporative  Surgery.     In  on«  verv  hambonM*  royal  t&no.  voltiiDf 
of  477  jwffps.  with  332  iflwirBiti'.iw.     Chuh.  f  150. 

Tills  voluini-' jsitrvutol  nitlrulj  luefx  'iTcry  MtjdenI   «li.i>iUl    po*>ej»   ooa.    Tbia  wmit 

lierv,  and  l(  iniMndAil  10  ffenilllarEae  V.  loee  away  wha  Mm  avoMali*  of  pooilwlag  onr 

with  the  dftaiU  irf  uperatlon*  and  th.  Inrfvr  irurk>au  •unary  r<'t  •iMOripUaiU  of  opwA- 

moilee  ot  porronTilDn  ihtnn.  Tlio  worl^  U  tiaad-  ,  UoiiK,a*  ti  prusentf  la  a  nnohell  bIwI  U  mnietf 
eomely  llliiatrat«il,  and  Ihe  (lurrlnllnr)*  am  (iloar  by  Ih'i  hhvuci  Milbuni  ■»  nlahoiaW  eaareh  tb 
and  »«ll-ilrawn.     11  UaHe'erandu  .-._  —  ... 


ruK«fUlrolufne;  I  lltid  II,— WtrjKoi*'!  tlftift!  J»urvtl,  Ausu«t,  l«»«. 


k 


«ABOl^n•flSMAX^A'^t^■^.  !■■.  other  opera- 
tions OF  MINdl:  [  ;V,  New  <MlllioB, 
will)  a  riiiii>ti'r  i'<:  -;'.-ry.  Ooe  inno. 
Toliimi'ol  ■»«  pjx'                     iji».    Ctnlh.  It.TA. 

MtM.ER-wrRIN(iri.i>  PiM'HORRV,  Koiirlh 
Amailoui  {lain  i)ii>(Iiiril  EillnUuntli  tdltloo.  lo 
one  Svo.  Tol.  of  naa  |«s«k,  wtlh  .Wi  lllii>tt«ilnn». 

HILLEft-B  PRifTICE  OF  SURGERT.  Fottrth 
and  revlaed  Amertcaa  ttom  the  laet  lidinburgh 
oditlna.  tnont  larv«>*o-*«l'«t«nt«Kca. wfth 
9M  lI'itafratJoB*     crulb,  p.th. 


PIRRIE^  PBISCIPLSS  AWD  PRACTIC*  or 
!>ttK(i&RV.  Edited  by  Joaa  Knu.  H.  V.  (■ 
aDe«To.*ot.afT»trP-«>i-^!>><>'ll'u.    Cloth.^n. 

COOPER'S  LEin-liRES  OS  THE  rRINCIFLIB 
AKD  PRACTICE  UP  SUBOBRV.  laoM^KLTCl. 
i>f1«T|iafeek    CloUi,  |=.aa 

SKEW  OPERATIVE  aUROEBT.Iaoaa««LtV» 
orenpwo*>irltbat  wnodeuta.    f:k)tb,|Ul 

GItnOK'B  INai'iTUTeS  AMD  PtUOTICB  OP 
8UROEKV.  Klxhfh  adltion.  la  tao  oeteTOTda. 
ol  vt-  \»v-.  ■mh  34  placee.    LealLef  |UOl 


Lb*  Brotiiekh  &  Uo-'a  PiTBUOATioita — Surg«ry.  Zl 

EnicnsBN,  JOHN  £.,  J*.  ^  &,  p.  jr.  e.  «., 

Pre/ntar  tf  Surf/try  tn  V^Mwrritii  OulUf,  JCoikIpis  'Fa. 

The  Science  ftnd  Art  of  Surfrery;  Being  »  Tn-'*'— ■•'' ^nr^iad  lnjuriw,  D»- 
oua  nii'l  OperotioiUL    Kroio  the  vishth  una  «nlargM  En^!:  In  liro  lor^  natl 

brAiitifiil    ottaro    rnloniM  ot'  2.1tfi    naiCM,    illiLMrMl«(t    wn  i  ^cravinipi  on  mcmd, 

ClotJi,  t9-,  leather,  noioti  b»wU,  (I  I  ;  lixK  I{<i»i;<,  rniwil  llami^  $1:^      jiu<  mu^y. 

Aflni  thp  |>n)r***lo«  haaptae^il  ltj<iip|in>i>t 'ipni     i^Tiilltv  Erawn   In   faroi  with  both   pnwtlUanara 

ftvork  tDlhsixUTKorparabwIue*''  :   r^Uil«to«w<>llknoirD  ind  (no  lilgMr**- 

jH  iIo«»  w>t  nfwl  lo  Iw  Inltndtirw'r     -  ■  rwjiilre  loriJftliob  ix-  to  b«  oapom  In 

Iwith   ItiC   kptWMMIlM  of  tM><    l;i;V.;\,  If  iM    '.um.  I-I.l    !>.   •tiv   ..r  IIiM    •'•liUoft 

abvlng   rnwlp    IMn    [l;<Ii  In    ntrt 

ki  (nrnrll'!  Inil-boAk  i<!  •  Id 

hfMI*  nt  nijinvrtan  rItiiK  n      .         . .  .  i  .     .  .  i  iinr, 

lit  io*  trkn>l  IhmiIc,  Wort  In- i.  1  tt.c  art  in  ri'-  :rj!i-i'-  .'  (hi-  ii^-uiiii-viis  Ml 

I  oJ  wlni;ti  liimritleii.— Jiffivu  r<t^r<(,  Jan  li),  !«•  -Mntirnl  owl  ^ur^irn' 
A  Ipxt-lj'wk  Uist  for  iiior*  Uun  iKIrljr  jvtu*  l>n- 

BHTAXT,  THOMAS,  fTh,  C.  S., 

The  PrftCtice  of  Surgery.     Fourth  Amcrioui  frun  th«  fanrth  nnd  T«vis«d  Knc- 
lislt  odUlon.    In  one  Ui^  mhr  vvry  hindfoniff  ini(icrin]  octavo  Tolume  of  1 040  pngn,  wiUi 
[727  illiivrfttioru.    Clotli,  PAM;  Imther,  $7.60;  b«lf  Kuwin,  98.00.    Jtut  r/adg. 

The  iiem«nil  for  four  fitlillona  of  a  work  on  Surgetf  since  1S79  i»  mii  unipitUk»M« 
Irtaap  of  prufi-r^ioniil  a|ipri>t)uaioii.  The  cauM  which  has  led  to  socb  ui  emphatic  cn- 
tdonwincnt  of  hit.  Tlrjnnt  r>  Ptactief  of  SMrytry  mitf  l>e  faiuiiil  in  the  fact  that  it  eiubnLC«» 
lirtthia  <vnvcnirnt  Liitn|i:L<M  a  i-Uuir  vi|Ki«ili<)n  uf  the  while  (IdioaiD  of  Sur^eery.  Il  Ifaiu 
iMrm  nt  oncv  lu  an  nftciiiniLilc  t<'zt-lx.K>k  for  bIuJoqUs  u  a  gitulo  Ibr  tho  general  priwtt- 
Itioncr,  itntl  m  n  rttulj  nfvnact  lionk  for  the  surgeon  luul  spucialikL 

Tlili  ino«i  ruki^UiNOl  work  npon  tat^fty  b«>  |  oa    aars^iy    tar    m*>tH^    itiirl^nU    wo    Ihlnb 
[x«B«h«(l  n  fMirth  odlcinn  In  thU  country  nlitiwInK  |  tlwranu  benixloaU.    Tt''  -    '  <  I'l*  In  Imrw 

>lha  high  kpiiTMjAlion  in  which  il  la  held  try  tha    ati4«ra4ood  Juat  wItaC  «  ii  ><:  i  v  anil  liiv 

h  Anarfcon  proAiwlon.     It  mmMi  frvnh   fmin  ili«  «  pnfNtfad IImwoiIe  MWPlIni;  '  .-.ttMtMftit 

l^nof  theuiWuit.    Tlwt  It  is  tli«  vefjr  bMl««rt(  |  >«»«,  JkUMry,  UKk 

By  th«  Buna  Author. 

DiBeSMB  of  the  BreUt.  In  one  ISmo.  Tolume.  J^tpttriny.  St»i  titHamf  CIvnnti 
UomiaU,  puge  S.  _  

MSSCAJtCH,  I>r,  rjiii:i>niCH, 

Pft^*m«r  of  Stiryrryi  nt  th*  Vnnmnly  if/  lilfl.  »!«. 

Bmrly  Aid  in  lojurios  and  Acoidenta.  Fiv*  Arabalanc*  Lvcihtm.  Tnn*- 
Uicdtty  H.  R.  K.  pRixcEs?  CURirnA.li.  [q  oo»  huidKitnv  Email  iSma  rolume  of  lOO 
p«gM,  vrith  24  illuBtntiofw.    Cloth.  75  L<ent«. 

Hio  wune  of  loMfvcUoD  I*  dlT[[)4>d  ItiCo  flr«  i  lharMUiwiii?f  effbrdhig  fltgt  irMtmviil  in  aMm 

■c«UalM  or  lMllir««.     Tb*  Br><,  or  Inlrcluclory    of  tVort-blte^  of  drowning,  of  snffbewiou,  ot  Ion  nf 

tKlure,  Klt«>  n  briof  wmunt  of  ihr  ■truciurv  and  |  cqtiKlvUFIMM  Mid    Of  polMWIBi  iM  ^ivKrlbcJ , 

,  er^Dlt*ll''<Ti  I  iitiAn   bo<l]r,  lllu*4iat«*l  by  :  and  Iba  tUtk  laclura  loMehes  bow  tn)ured  perBont 

elw,  •uiliii  Tlw  Moood  (oMtiM  how    mv  b«  idom  Mfely  «Md  aiHlly  irBiHport«dioUiojr 

to  Kf<*i<"li'  '  '  iWiIImiT  tBiiirlMF—T'ttlU'    t.r.>inaa,  lo  »  modlcal  niMifiw  to  a  boapiUl,    Tb« 

IriobasWtMiDilr-.  iii<-tii>irr'iA)(<iand  jiolR'Mit'd  t'      i  r.(ir«iiQiMlaUi*boah  «r«clMr«ndn«d.— JVtiK 

'  Tba  third  IMM«  of  I1»b1  AkI  In  rww*  of  l<  Ana  aMd  OeMUf.  Hor.  I,  IttS. 

Badof<ll>to«Btl(>B*,lii«|ir*lna«nil  In  tntm."      '    - 

T11MVE8,  fUEVElllCK,  F.  JB.  C.  8,, 

Anitlimt  Surgtan  f<i  aiaf  Itrtuier  itn  Smrgvy  at  Ik*  Vomiian  llotfltA 

Intestinal  Obstruction.  In  mm  yackH-^is  ISma  voIiudd  of  r>2'J  pu^^  ▼iUt  60 
UluMniliom.  I.lmp  cluth,  blue  edgM^  (^.0(>.  Jw(  rAwfjr.  Sm  JSivtet  y  CTtiuWi/  AToAitab, 
ptt({«3. 

A  eund«Td  wotk  an  •■nbje«t  thiaiiMiiKJi  iiiTiT  .  luniiio  i^i  n^K  huHlui  m  u  itn  r^iKriikih:-     /■(■» 
■a  e<wnp«*b«iiit*itlr  iroalad  17 any  oot>t*-i  '  '    1    vf 

ItBKlbrti  writer.    Ita  MunpktBiwM  r«4t(lri  .  Uia 

nif law dttflonlt,  aln««  **t«7«hii|>tor  dmM<<>  _..  .,  l.l  ,.  .   .  ^j    .  l.  Ji^ir 

naU  BilLf  nthxi,  tod  it  U  taa^oMtble  to  d»  ti%i>iMU^U    ^ui».— Ar<jta4  iitJ^ii  J»r  »tf.  Jadi.  :U,  lUL 


BALL,  CHARLES  B.,  M,  C/i,,  Dub,,  F,  Jff,  C.  A  K., 

Dis«a«es  of  the  B«ctum  and  Anus.    In  otw  I2iu».  volume  uf  &6o  |m«m. 

iVepiirtn^,     He«  .Srin  -y  Cliiiiad  MantiaU,  pu^  3. 

BVTLiif,  henry^t^7r7c,  a; 

Diaoaaofi    of    the    TongUO.      In  une   VixM.  euliuue.      See  Sentm  ^  Qtmitai 
ManuaU,  page  3. 

D&UITT,  ROBERT,  M.  R,  C.  8„  etc. 

The  Prinoiplee  and  Practloe  of  Modem  Surgery.     From  ihc  cl^th 
I.oikUni  edition.     In  one  Svo.  volume  t4  (W7  fsg«(t,  wiiK  KSl  \VVu».   V\dCts%^\'^>*^'^°-*^<^'^- 


LzA  BBoraKBS  &  Go.'a  Pvbuoahons — Riiryciry. 


ITOLM1E8,  TUffOTSr,  M.  A,, 

SurifttM  itnd  Ltctttrer  on  Burgtrji  01  St  fHur^t  BtMpOcA,  Zonilea. 

A  testem  of  Surgery ;  Theoretical  and  Practical.  IN  THKATiSKS  B1 
VARIOUS  Al'TilOJtS.  Ameiucan  El■lTR■>^,  T»OKyri>Jii.Y  keviskd  asu  BK-EnrncD 
br  JnnK  H.  pAr-KAKO,  M.  [>,,  Suiwin  U'  the  E|)ucnjw)  and  Sl  Joseph's  HnepiUbl, 
PlitladeltilLJa,  a»iBt«d  by  a  (orp*  of  ifiirly-llin-i^  f>f  Uic  niMt  cmincnl  Amirricaii  KirKfuns. 
lo  llii««  lo^  and  very  huidootne  imiVriiil  <xauvfi  Tuliitnm  oooiatitiD^  3137  ci-MiM«- 
cotumned  wiLgn,  with  979  tlluslniUvn  un  vroud  bim)  13  litliognphk  pluies.  bmuUfull; 
oolorad.  rrioe  [wr  volume,  oVith.^tLOO;  IcHtber,  $7.00 ;  half  lUuetk,  |7^.  iW let,  doth, 
$18,00;  Imther.  »2I.W>;1uU'Ku8an,7i2.gO.     £oI'/ on/y  fry  AiAimjrfiVii. 

V'oLUUE  I.  i-ontoiiu  General  pATiioi.oaY,  Morbid  Pboi^ub,  [KJumnntOitM- 

CRA1.,  r««iri.I(.ATlW>!*ilK  iNJCHlt*  ASH  WjITRIM"  ClK  RlCUtnitD. 

Voi-i'MS  11.  Lxiatuiw  Di^EASK  or  Oiiua>-s  or  Speciai.  Sjexsc,  CntruutvxY  8vs- 
TBM,  Digestive  Tract  asi>  (Jknito-UkinabvOiioasr. 

VoirMK  111.  i-ntiluiiiK  I)i»kat<i«  or  THE  HB^'inATOBV  OnoAKS,  BoNi!»,  ioiim  and 

MUKt'LEK,    DlHEAi^Ed    or    THE     NEBVOfH  SVSrF.M,   (.iUTTMIOT   WUL'XM,  OrKKATIVE    AJTD 

MlMOH  -SuBOKHY,  AMD  MucEi-MKROi'H  ScajEiTi^  (inrlii<)ing  Ul  CKtV  oil  HoiiriTALM). 

TlitH  ffT^Ai  work,  taHtcd  H»uc  rcan  eino«  in  Knt;land,  iin«  who  such  iuuvcthJ  oaaA' 
dence  wbcrevcr  the  langiiiMfe  is  «]>olki9ii  tltitt  il«  loinililiiitcioR  hen,  in  H  (om  niitra 
thoniuichly  aiU|>lc<l  lo  llio  wimtH  of  ikc  AoKTiLiiU  prnrtitiontrr,  liua  eeein«d  to  Ix:  x  ilmjr 
owinK  to  tlif  pforpmion.  To  ncromflivh  this,  rach  u'li:lc  liu«  been  pliM-cd  in  the  lian'la  of 
a  e^nileninn  Ejie^-iiillr  k^^nupoU-nt  lo  treat  It*  Mibjpct,  uml  no  liiIxT  biu  Iwen  spared  bT  brin^ 
eActi  one  up  to  thi^  fonMiioW  U-vul  cjf  ihi;  tiin<.v,  iin<l  to  mbpt  it  ihnmugtilT  to  the  pnu'ttOG 
of  the  (-oiiiilrr.  In  ivrlain  oa.icM  ilii»  li*«  n'nil'-.rvl  n«>^n<!ury  ihr  subatitutioo  of  bd  enCirelj' 
□««  nray  for  the  ongiiuU,  a*  in  Ihv  nuw  "f  1}ip  ;irtit-IiM  <>ti  Skin  I^eura,  on  DUesKk  it 
the  Al»^>rbcnl  Sjr^cm,  and  on  Anic^thciia^In  the  ium:  of  uliit'li  Aiuorican  pntotico  <Ul(«rB 
from  thnt  of  En^liind.  Th**  «iim>  mrefiil  tnd  ivmiyipntioiw  rcriiion  hii«  l-wn  punued 
throilghmit,  loiuling  li>  an  ini^TMuw  of  tw.irly  onv-Cxirlh  in  mutter,  w!iil<>  the  wrief  of 
illusLniiont)  liiu  Itovn  nenrly  trobled,  imd  the  whole  in  prcwntcd  us  t  ooinplcta  ^z|ion«nl 
of  Bfilish  nnd  Ammi*n  Siiiycry,  adnntnil  to  th«  daily  nrrili  ortheHorkingpntnilioner. 
in  oidoT  to  lirins  it  within  the  rcai-h  of  ewry  mcmbvr  of  thtt  [trofevioo,  the  fire  Tot- 
ilinfls  of  llitt  urigiiwl  huve  tiven  vomprcMed  into  thm:  by  umployiiur  n  ilonbtcHijlumncd 
roy'^<'Ct«T^P*K^''''''i'^'hiflirapmTMfnnnit  i.'<oflAr«d  »i  IcMlhanonr-hnlftht  )mc«of  lb« 
original.  It  ix  urint«d  utd  bound  liimalcli  in  vr«rr  <t(!tnil  with  RrynoliU'  ST«tmi  of  Meili- 
dae.  Tlie  work  vill  be  sold  by  Bu)«cription  only,  .tnd  in  due  time  evcty  merober  of  the 
profMMon  will  be  c.illwl  upon  and  ollcn^  nn  opportunity  to  wilwril*. 
Tlie  niithurt  it  ih<t  QrliclnAl  EnKtl>h_«>litl<tD  arv    lhq1lbrM7oriinTm<vli'.'kI  mui.    lllrfniof«»l<'Ml7 


nanof  (Ito  boot  rank  In  KnglaiiJ.uid  Dr  rack*rd 
liu  tweii  (onuaftts  U  Mcurlnii  u  lila  Aiii«rleu> 
ooAclJntora  Mich  man  m  BMlholow,  Byde,  IIunL 
OenoDf,  SUiDmn.  Morton.  HodK^n.  Jvwoll  mxI 
Uii-!r  callaafiWK.    A*  %  whola,  the   wixk  wilt  be 


*ad  mooiuwru]  Ihiui  tlio  ICiis<l>h«dlliaa,A)i4wltli 
HacMBpMtlofi  work— "ll«]rti<i(d>' Sj>it«ni<il  Medi- 
cine"—will  well  rnprDioni  (be  ptBcrnt  nUte  wroor 

MlOKM.  One  who  l>  eftmillar  wfth  lliose  two  worKn 
will  b«  hlily  well  furnmlMd  bcad-wlM  wid  hmoA- 
wlM.— r*«  irriUcal  iV«w«,  Jml  T,  MB. 


aolld  Mid  nuhaualja], and  a  raliiabln  vldlUon  k> 

STIMSOJff  LEWIS  A.,  B.~A„M,  d7, 

to  AWJMtM  /Toqii'tal,  SKT^ftm  to  (Jw  fVMbyleHnn  Hotpital,  A*M>  Vorft,  afc, 

A  Practical  Treatise  on  Fractures.    In  nm  \err  hand*oaie  nctaro  Tolom*  rs 
5118  pages,  with  liiW  beaulifiil  illuHtraliniuk    Cloth,  $4.7d;  Iciilher,  fA.TQ, 

the  Mneoa  In  r»ll  pnctlM^tf.  0.  Jtfe«(«l  ewtf 

H^'-gttal  J^rmal.  Mi>rrt>.  tafa 

Thn  kiiilioT  Hlraia  la  olear  toipuBt  all  that  tfae 
■•ranil^U  tiiiuMo  neeit  knfti*  w  tiu  aalMMt  «f 
irwjiqroi,  iliuir  •li.NoKjr,  ■yaipteaii^  proMaaa*  a4 
union.  •&'!  tr^kiTMoL  Bi^rardlnff  lo  ih«  \trtti  da- 

To1npn>,-nU.     '>ii  tlH  in>l>  nt  mochuiiml  ari«,<riiU 

til   iiiiili'ir  aMar«[«1,v  and  etuarl.T  aiiilaia*  ib* 

UiJitn  of    fraolutai^  and  d?   tlia  lanw 

ivir-al  tli*pii>p«>rdlaaaoa>i"nd  raUanal 

A  thnn>il|{ll  esplaMUoa  of  Ul*  patlu^- 

lufii,.^  Mi*totny  and  a  caraAil  iliaflrtattaa  of  Uia 
makaua  book  lUI 


I 


Tha  aulhnr  ha*  Kt'ca  M  iIm  niedkenl  p*ufimaitoa 
Ja  thi*  Imaiui  (in  (ix'liirr*  what  in  Ilkety  to  l>e- 
eomaaMaadnrilixnk  vn  Uie*ub|#et.  Uiaennainlr 
DUl  iiirf -<iil  by  Boy  anrk  written  In  the  EUt);llnli, 
or.  Cor  (bat  aiatlvr,  any  ii(h*i' tuninaa*-  Tl.«  aii- 
mot  Mh  uH In  a utiorl, canetve kmii.'iiiiipivljKiintf* 
mnnner.all  iMatl»kn()wa»lBiittilai,iil>(>H-t.  Tli^'r* 
1«  nottitriK  "Bily  or  nipurftHsl  slv^iil  H,  a-  tn  rrii^»l 
OthflTlr'  . 

Ollgll      t 

frtii'n,. 

di  '  .  .iil-lf«lli"lr> 

t,:  '••renifraet' 

UK  Woowuider 

till-  Mil  111  ..til....;  u:i.  i*«  ..M  |..n-iiir.«i  ami  It  will 


»»J<v,ninl  not  onlv  aa  a  toxt-bixik,  but  also  liy  >  ' 


vitiiaui  mrthuilii  of  pracaditrw 

«r  talu*  br  anry  praaUttaaar.    tfcuraiHaO  #b- 


MAICSn,  HOWARTt,  F.  JR.  C.  A, 

Auw  AuUloHl  ^rgn»  tonnJ  L^rtuttr  (m  Anmtanfinf  .%  A«r(Jkill9iaaW*i  ffnip*nl,  tfOmtrm. 

DlaeasQH  of  the  Joints.  In  one  l2nio.  Tttlume.  Prtpnrimjf.  8w  .SVriaf  af  Chftint 

J/ctniui/jt,  pa)|;«  3. 

PICK,  r.  PICKEItmG,  F,  R,  c.  s.^~ 

5lir)Won  to  nuif  litrturrr  u*  ^lAarvrry  ai  A"'.  tJcii'vi'*  i/utfntai.  fcwwlmw 

FractureA  and  DtaLooattona.    In  one  l2mo.  rolitnu. 
y  Clin^  UamiaU,  page  ?l. 


^V«}Mruif .     Hm  fiMfl 


Lea  BaoTUJiBti  A  Uo.'s  PuBkiOATioira — Vnc.,  IMaloc,  UphUiaJ, 


OAMILTOTf,  FRANK M„  JK  2>.,  XX.  !>., 

SurttD'*  to  AcUfriM  Hmtpilal,  2/m  IW*. 

A  Praotioal  Treatise  oa  Praotures  and  Dielooations. 


Seventl)  Ktiiiun, 

0  vnluin«  of  098 

i;i<>lli.  ¥-'>.i)0;  loilfaar,  |8.fi0;  verjr  luthlxHue  half  Ruwui, 


thoraiiglilT  ravisnl  and  mitdi  iniiirvvtnJ.     In  one  very  handaonw  adaro  vnluin«  of  998 
pa^CM.  villi  :i7U  iltuntntUoit'v 
opt'D  Ixici:,  (7.00.     Jiat  rmdy. 

IlkmiUon**  VT««t  f  xptrt^nr*  knit  wMn  n^-iTintnt'    oUicr  FaaffiUitA.— ifft'lMt  ICnvr't,  JAnnu^  H,  Ua&. 

:...t.i ... ..._.;  J        ■Willi  f[»fl™tiipp«'»™«ir«' ■  -  XMk  iMk 

rack  femoif  ili«   cloi-fk-  .    IKi-ihIdi*, 

NntI  !'»■  ever  plnef  tvfm  ^1  irsfvoa  Ulv 

ncrM  titrr  •*  an  aiilh'ntiT  i.^'in  iho  tfupilni  ^ 
■  hlph  It  ((Xit*.  Th.>  ■iii^ron,  II  onv  rut  b* 
toulHl  will  ijr-"  HOT  dI-cii--1v  IniTw  t^c  ac.rk,  «UI 
and  It  ►■■"  ■■!,-■.!    (exfc 

pilis'ihf'  -['IriC 

of   wim;  .'iflM, 

Jan.  10,  IRs'i. 
For  Ik  atiMtar  or  ■  coniitry  iho  authnr  )i«»  bMtt 


MioewiUi  th<?  lilFrnlurD  of  tlieiuti^n 

bitn  111  compfi'if-  Ui"  litNjTi^  of  Wni.  'i- 

ylfc'p  iho  nniiPT  In    pr.»»c«»iiio  ol  ■ - 

mibJ"  liiiriric  lliirt)' yrart.  Thp  vtlitliti-  liin  |ij|- 
luwtu)  racTi  utliiT  rn^jMly,  mid  tlioy  tnlroduer  u> 
to  ilif  nipllK>df>  •<!  ittBcii--",  <ili<.-n  fo  «Wi,  of  tils 
Anit-rtmn  unllfai{a<-a,     Hi>rr   i>i»'(lc«l  lliiwi  Uit- 

KUltui.''*  uriitk,  jt  will  »«rvi>  ki  h  itloabln  uildp  li> 
w  [iitu-tltlnnrr  In  f'l"  titimTf":"  nti'l  '■irit'iiTniTB- 
Ibk  ■-■  ,,.■.,,  ,  ...■  - 


Tf  ■ 


r 


'    i>x    *)itbonktrnc  uiil    fti(«ttlak  Mm  irvrii,  so  IhnI  U 
ri:p)iriiii];  »1- 1  MOW  vtvids  aw  III*  be*l  «!  iXM  kind    In   tny  lu- 


■  xiirratila  mkI    kumk^.    A»  n  l«Xl-biMb  attil  m  ■  book  at  lererpUL-s 
I'  '     '  <  uf  Ih*  llniF*,  [  Mid  guhUitce  tot  prtMlllontra  II H  simply  liiTalo- 

Aii'i  II  I-  -mi  !n«   ifM-i  rix'tui^iivr  t>nvcli(^  lr*»- '  »ble.— .T«w  Or/«ni  iltOltttt  ni^  Sur^mt  Joimal, 
Uk*  i>[i  rmouiio*  and  diriMMllon*  in  tlils  ur  any    Nnrenitivr,  104. 

Smior  Au'tSirgim, Royal  tftttuuiiler  OrAHMlmii  HfMp.;  1M«  ai«lOTJ  Ju'C,  tfMilMdi,  iwdnn 

A  Handbook  of  Ophthaltuio  Soienoe  and  Fraotioe.     In  on«  tuuidaum* 
octavf)  mlumo  of  400  pufti.'s,  wtili  Vi!>  tr<»l<.iils,  27  culured  pUiles,  u»(I  iiel«ctIotu  Irotn  tbo 
Test-types  of  Jaeger  and  Snellen.    Clolli,  $4.SU ;  Icuher,  $>V&0.    7ia(  twuJy. 
Thia  wotk  b  dlitlsgaiabed  bjr  tha  ^rettt  num-  '  And    topical    Ulunirattaaii    o(  all    tmpOTlBDl    *«• 


.  _  ,  .IB  mm 
ber  of  oolotwl  ptoiH  which  ■j>p«ftr  Inli  for  IIIiib- 
IralliiK  rariiMi  piUholaiglml  oimilitionii.  Thcv  wa 
Tcry  InAgUflil  t»  appoatanoo,  and  har«  Won 
•i<i<ial*d  with  |T*«t  ow  MI  to  a«mracy.  An  ex< 
■aUualtoo  of  tho  worlt  abow*  li  la  b«  wit  of  hkh 
Mandlog,  ODp  Uiat  will  ba  rann)«d  aa  an  auitiorli}- 


aftacttooi^  plflrcd  In  jnsU^Ofltton,  m  aa  to  b* 
craipnl  ai  a  Jtlanwi.  llsyond  a  iloubc  li  (■  ih* 
best lUtKmMdhaBd book  eX  ophiiiaiitJio  twienoA 
vliirli  haa  »vrr  af|«ared.  Tlwti,  wtial  I*  ■till 
brit«T.  (hcM  lllu'lraiioDi  mt*  DMrlyail  <>rlitl[>*I- 
W»  Iimc  riBiiitnifil  Ihia  anllra  work  ulih  great 


•m«nt  ophtliaUnoloslitf.  Th«  trradnrat  racora-  earo,  and  il  rvprononM  lb*  «ao)m«nhr  accepled 
mtnilod  la  Kuuh  an  iTia  author  haa  learned  fiom  |  ilint*  of  adniDOM  ophtlialmolugbta.  Wocaii  nioat 
■otuaJ  «»enoa«e  i«  b«  Uia  bMU— C^fMtnixKi  .Vdti'  heartily  com m«nd  thU  book  to  all  iDNlkal  aio- 
ea/.V«wj.  Dp«.  18M.  ,d(>l)t^    pncUUioovn    and    apMialkata.  -  0«(n>lr 

Il  prcMBia ID tli«  •bKlent  coaclae  tlMcrtptioDS  I  lAMtt.iwb.  IMS. 

WELL8,  J,  80JiLB£JiO,  I<\  2t.  C,  «., 

>Vo/H*or  of  OpAllMtmologfi  In  A\n^i  Chllt^*  Hofptt-^  t-oxiim,  «U. 

A  TraatiaQ  on  Diseases  or  the  Eye.    Fmirtli  Amrric&n  from  the  thinl  London 

*il!lion.    Thoronghlr  revised,  with  copious  MdKionM,  hr  i^iARLES  8.  Bull.  M.L).,8urgcoo 

und  P»tholngi)it  l<i  tn«  N«w  York   K)-«  und  Rnr  Inlirtnnry.     In  onu  Inrgp  octavo  voliinw  of 

'  S22  ingWi  wttli  'J-'j7  Ulitstralitnu  on  vrmxl,  sli  culond  uliil«»,  and  mIccUudi  Irom  lira  TaA- 

'  t^ft»  dS  Jaeger  and  Snellen.    CInUi,  1^5.00 ;  Icathvr,  l<i.(Hl :  half  Ktuns,  %6M. 


Tli*i 


ildon. 


rIiow*  thft  AiiiilHy  and  UiurnuKhiiMn  wliJi  wlitoli 
the  editor  ha*  iK«otnpll*>ied  hla  part  of  th<r  vork 
Tlia  llloitraUoa*  tti rail irlHiiit  ar«  good.  Thin  ad  1- 
tlon  can  b«  r«Mmioeiid»d  lo  all  aa  a  Nrnploir 
tnatUa  Ml  dlsMUM  of  tlio  o/a  than  whtoh  nroh* 
UraaiwtolMrulMa.— ifMlii^  Aifwr^ABK.iR.'fla 


>|>IM*nl  •ilillan  appMant  ta  laaa  (lian  Ihra* 

I  alie*  the  Dubllf«ilon  tA  ibe  la«t  Amarlcan 

m,  aad  yvt,  (mm  Ilia  niimcmuii  tocoac  Inva^ 

tigatioaii  Uuit  have  bMti  mmAt  In  thin  bnu«b  of 

'  BiMtlcIno,  manjr  olHniK«a  ami  aildillona  ha>a  txwn 

nquircd  lo  niMi  lit*  pt«M>tit  scope  of  knowledg* 

npin  thU  iHib}«*t.    A  (trltiral  oianilnaU<in  al  otut* 

NMTTIiESniP,  EVWARD.F.  JR.  C.  S.. 

0|>t(A«{Btle  Stttt-  and  Laet.  an  O^ih.  Btff,  ai  a.  n«M*'  llt-iMlal,  LtaOam. 

Tho  Studont'H  Quide  to  Diseaacs  of  the  Byo.  (^ecotul  tA'i\h<u.  With  aeiiau- 

[torun  ihv  IMwii'-n  .if  <  iit(ir-Blii«!iiiM»,  I>y  William  Timnsow,  M.  1»..  <)|>liih>linoWM 
to  Uiti  JudibiMra  McdUail  College^     la  imo  royal   I'itxto.  Volume  of  41<>  t>ag«,  with  TS6 

I  llIiutmkHM.    C1..IJ.,  f'J.<N). 

Thia  admlratil*  k"'<I«  '■'<!■  fkl'  ■"  baoocnv  I'ln-    knilvpll  phnaan,   Tnbi  bonk,  within  ihaahoMoafD- 

[1k«nni«l«il-bcKikoaoptitliaimlQanrf[«Ty  -  '  -■  of  aftonl  toa  |ia<M.  coaiatnii  a  ItiriJ  cxpinltfcui 

i'd*nii  and  gDnnraJ  prarthtonars.   It  baarsi  .  :    iha  modara  aapMit  of  opbifaalmkt  aelMUM.— 

nil  lite  Imprinlof  iNMindjudcmantoiicnbtTi'  .'   Iir^  Jl£M»rd^  JgiM<  n  tita. 

nwl  BXpcr1«nc«.    Th*  IlliutnUlona  ar*  nowari^u'i  i 

sua  fVyJS,  EVGAIi  A.t 

S*t*^  *^  "^  i*i'*n*^  ^u'  ■■■*'  f^  tofirmatt  an/t  U>  thd  JXipmaaty  for  Sk»  tUMOtm. 

How  to  ITso  the  Ophthaimofloopo.  Being  RkmnitaTT  InttnietioiH  ia  Oph- 
tlinlmiifN-iitiT,  orran^l  (nr  u\v  iinti  ofSltidiTnta^  In  <mr  anudl  royal  12inot  volnmc  of  116 
pwitw,  Willi  ?■>  illuKlniliuns.    Cioih,  Sl.OO. 


WWSnS  ON  ISJURIRSTOTKi;  RYK. ORBIT 
Mil'  E:Vf:LIDS:  Their  linntf^liit«  and  Rensol* 

E:rTiHM«.     Sro.,  ti>tpti.,«2illiiii.     rii.ll:.  ^M. 
t.A('RR^'CE  AND  MOnVS  HANIiY   BClOK   OF 
OPHTHALMIC  StTROBItr.  for  iha  a>«  »f  Prae- 


tJtfaMora.    Sooood  adHhra.    Tn  ooo  ootata  vol' 

„„.  ..f   -r,  t^u^.,  wllh  i«  IIKiel.    a<>th.CtTS. 
Ci  ■'  'CI  ICAL  TREATISE  ON  UlSfcA* 

1.  r.YK,    K.llt>dbyJ«niOaan,Il.D 

is  •■DP  r.iuidson*  oelaTO  vohuso. 
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JjRA  Brotuebs  a  Vm.'a  FL'BLIOaTIOMB — Otol.,  ItelkC,  Uriii.  UU. 


BURNETT,  CUAMLBS  H,,  A.  M.,  Jf.  !>., 

Tha  Bar,  Its  Anatomy,  Physiology  and  ZHJieBaee.    A  Pmoial  Twitto 

fur  tho  UM)  i>r  Meiiioil  Btudenu  aail  I'ractiUuiwff.  Now  (wwcmtl}  edition.  loonehandBon* 
•kUto  volume  of  !>80  pogcB,  witli  lOTUIiiEtralicqia.  Cloth,  ^.00;  Inther,  f^^-W.  Jiulmif. 
Ilr.  BuratMt  «'etii!i  to   liikT*  «nl«rcd  npon  Ihft  |  uid  KMfcpildelDtalKivitt pnwUo*^    Thonricn* 


WNXtdw  ImK  oI  rIvibk  ■)'*  profoaalotl  a  eotDplala 
ItmUmmi  lb»M>r«L  •  moM  uiaptcioiiH  monicirl, 
•liiod  ha  brlnit*  >"  ihairorkmtlpo  aiporLsacc,  both 
U  ■  nrantitlunor  lUltl  irrltor.  Th«  student  and 
pnotntoBcr  will  IIdiI  this  work  fully  iii>  u>i)io|>rr- 

••dC  lime  In  alt  at  the  aubJoH*  ol  ntliich  U  Ueila, 


tofiea  {wrfiUnUw  tn  ntolnQr  hars   lima  tiatnllwd 

witti  nTtvcarletTaeal  aniPt«Uetioe;  liiilr><^  Uta 

T  tli«  wlblael  tia«  bmon  ao'xriwiallkalj 

L  tJwt  lli«  r«tl«W«<  laat  a  lua  (u  kno* 

:     VI  tok*  W  til*  uxi  fvr  «riUetam.— 

McJk.u  Wicord:,  Dae.  W^  UN. 


POLTTZEU^  ADAM, 

tmiiri-i,iJ.Royil  Prof,  of  Aumt  T^tritp.  i»  (V  faiu,  t^  Tioima 

A.  Text-Book  of  the  Bar  and  ita  Dlseaaes.  Trntubusl,  at  ido  Aothor's  r«- 
quael,  by  Jamks  I^attswok  OAa»Bt.[A  M.  1>.,  M.  K.  C.  8.  la  odc  haudaoui*  octavo  ral- 
itmc  of  MM)  page*),  witJ)  3A~  original  illitKlnliunit.    (_'l(ith,  $5.-i(>. 

nf  pach  *fi[iajai*  >tl*Maa  of  tha  mt  ar*  a4R>lf«bl«, 
Mi4  profUMly  UlitMraMd  br  woodvuta.  Thav  arc 
followaJ   tmmnllaM)r  bjr  Omi  ft>r*f"''^r-  ■■*  "■• 


Tli«  aqnlomy,  ph»ii1ol<^^,  pathology,  tharapeit 
Um  m&J  blblioiinpny  of  ui«  mt  btp  »o  ablF  and 


tlial  ho  will  lia«  Partfully  ,     , 

,  .      „        imi-  c*D  l»"l  «ur«>  ihiii  Tpry    (■eolloii,  and  (hl«  wata  Iv  (ha  patno 

lllll«i>r  Intrnvac  or  raluc  In  iho  p»l  or  pn^snnl  of  I  oJogji,  an  uTan^smanl  vmrh  narvi 


tliaroiighly  )ir<u«iilaj 

road  tbla  impMloK  Tn'urat-  C*o  f*«l  <uri>  Ihiii  rpry 


noraJ  «un[arr  haaaaoapcd  tiin.— .<n.  ./vur.  af  (Ad 
ifad.  Stitrnr*!.  J  ulv,  la». 

Tbo  work  iWirn  do  nrM  h«»l<A(«  M  pr«noiinc<a 
lltB  baatMpoD  tfia  <ub;t<L't  of  anral  dinmaaa  whiab 
'    V*t*inailcwiilK>ut  bains  Kxi 

11  birr  La.  all  •!  cmlnantlr  tiraiv 

Tha  anatomici^  dtwrtptlon* 


dJinuM  OD  obiolcUi  ■ 
tlcal  In  mfvj  aoDiM. 


intar-- 
plluai 


tdaiit  by  tiKiwlBc  l;.c  ^ 


.  -  -  wlBB 
u  prvccdad  to  ili«  •iiidr  ol  dl»' 
oAc  own  b«  ntiommaBdad  a«  « 
faltebiL'  f,.,,,,^  ...  U.a  Bladant,  and  an  aalclaiil  bid 
l«  tha  pntMlUoiMr  in  bis  »«*UBaiiL— OMbni  M*A 
iaii  aid  Aw^loat  Jourtml,  Jaiw  T,  IMS. 


nf  prMrllBo  fnr  (Ita  liMlni>^tiiM  of  thnaa  OMmnanc- 
InK  a  profaaalQiiaJ  canar,  aad  hr  fi«-  NKtirblty  vo' 
•ieavimd  to  t«a«h  lo  o«iw»re  all  1 1  >  i«lr«4 

tifhlitownohMfvMlanaadcii  <^boak 

d»aarve>  a  plana  I*  iha  ln9M''^        '  IVMUat 


COLBSIAN,  A.,  L.  R.  C.  P.,  *'.  Je.  C,  A,  £xam.  X^  i>.  S,, 

fiWiMir  AmL  darg.  aw(  UtI.  on  ihwr.  Surji.  of  51.  BarlMommi't  Ifutp.  and  Ukt  DmL  Otnf^  toafa*. 

A  Manual  of  Z>0Qta1  Surgery  and  Patfaology.  Thoroughlj-  rvrind  ud 
kiUpiod  U)  ihfr  UM  ftf  American  Sf.nltnU.  I>y  TiioMA?  I\  ST«i.l,w*aE!t,  M.  A^  M.  D^ 
D-  D-8.,  I'nir.oT  I'liyairrliigy  nl  thv  l*Iiil.-iili!i|i)iin  IVntftl  (ViUt^.  In  unii  bwidaotuv octsvt) 
roltime  of  412  pi^cs,  irUli'331  iUustnitiun)!.    Cloth,  $3.25. 

Thla  Tolnma  (lc«er««*  to  rank  wdoiib  Ihn  moat 
ImportiMil  uf  r«c0nl  c«nirlbuiiofi«  lo  denui  lit«T»' 
tura>  Mr,  (Memaa  htu  prea«nioiJ  iii>  lnl^lllI>l«o^ 
prMtlea,  farllie  noalparlj  In  aplwn  luiil  p<>ni?Ua 
mannar,  and  Ih*  work  i>r  iba  Am*r|i-«ii  i>iliiiir  liaa 
bean  conaotiintiauily  partorniail.  lit  haaevUlanlly 
lahnrjultaprMnnl  bUcurKlctluiutoflliH  tf«Ht  mridiM 

GROSS,  .S.  />.,  M.  D„  LL.  7).7/>.  C.  />.,  etc. 

A  Practical  Treatise  on  the  Diseases,  Ituitrtes  and  Malformationa 
of  the  TTrinarv   Bladder,  the  Ptvntate  Oland  and  the  Urethra.    Ttitrtl 

clition,  IhontilKhiT  rfviwHl  lijf  Samtki.  W.  <  iRoss,  M,  D.,  Proresarir  of  llie  Printiiilda  of 
ytlTRery  3uH  of  Clinical  Siirg«rj-  in  tin?  Jpflerwn  Mwliwl  CoUex*,  rhilft<l«lpliia.     to 
ooUvo  Toluiue  of  574  pgigra,  with  170  iUiutnlions.    Cltitb,  %i.V}. 

ROBERTS,  WILLIAM,  M  £., 

lAttv-fr  on  MrtitttHt  n  ISt  Mtiitt/nttir  J^^aoi  of  Xidiettit,  tie. 

A  Practical  TroatiHe  on  Urinary  and  Bcnal  Diseaeea,  including  Uri 

oary  IDcpOSit«.     I-Wrlli  .\nx-riciii)  from    lh«  fourlli   Ijiiuluu  edition.     Illijuithil«>)  hf 
nunuttntu  mngravitigs.     In  one  liaj^  arul  bnoilsome  ocuro  rolumei     I't^forinf. 

MORRIS,  HE  ART,  M.  B^F.  R^C.'S., 

Hxf  ji«H  la  ami  Lettmrmr  on  Utrgery  at  Midilittt  Batpltai,  Laiidait. 

BurgicaL  Dlflooaeii  of  the  Kidney.     In  ouo  \3tmi.  voltmiB^ 
LVCA8,  CLEMENT,  M.  B.,  B.  S„  E.  R,  C.  JS., 

ficMur  Auit  IA»l  SWynHt  to  Quy't  Iltiiiniot,  lurt^om. 

DiHcoses  of  the  IJretlira.      In  trnt   ISmo.  rnhu^e-    Preparing. 
TROMPSOA'f  SIR  HENRY, 

H  .^rg«f«  imtf  iV^HMT  fif  Cttmml  Smutty  to  OMMttUf  lUf^x  UMfOat,  ImJoh. 

^H  Lectures  on  Diseasoa  of  tho  Urinary  Organa.    Seooad  Amerioui  rmm  Uie 

^^      tliinl  English  editioo.     In  one  Sru.  vnlimn'  of  'JtKt  pp.,  with  S6  illiutnlioni.    Cloth,  |£2a. 

I  By  tho  Same  Author. 

I  On  tho  Patholoey  and  Treatment  of  Stricture  of  tho  TTrothra  and 

^^     Urinary  PistulfiD.     Vrom  the  U.ird    Enalwh  wtilioa.     In  oaa  OiMvo  toIuim  of  1IS0 
^^^pagm,  with  47  i-uu  and  3  p\alen.    <.'\u\'U,V4>^. 

K 


9AattAM     OS    RCNAI.    DISBASES:    k  atntod 
Oniilf  le  th«lr  l>la«B0«li  4na  TrMUnwut.   \n 


Lba  Bbotbibs  a.  Oth's  PuBUOATlONil — Veuvrcal,  Itupvteucc. 


S& 


nVMHTEA  />.  F.  J., 

M,  7>.,  JjIm  I>,, 

ai   Oa    CWbwa   of  MtMMMI    wid 


one!  TATZOB,  It.  W„ 

A,  Jiltf  Si*  U»f 

tufffmi  (•  Ctertty  irov^taJ;  JTw  rork,.Praf.  «r 
roMTMl  Mrf  £M»  Uitmm  in  U*  IMwai%>«' 
r«raMM<  fraa.  ef  (JU  Jw.  J^iafotojtol  JWn. 

The  Pathology  and  Treatmont  of  Venereal  DiBeaMS.  Induding  ib« 
rasultB  of  ttxeai  tnTostigationa  upon  ihu  nibiwt.  FiAh  cdilioa,  rvriwil  ud  lugely  re- 
irriUtn,  l<y  Dr.  Th^Iof.  in  one  Ittrgt:  unrl  hMtdsomc  MUVO  volume  nf  )$9B  ngw  wMi 
ISd  illuBtnlionB,  ami  tliirleea  diroaio-litliofcmpluc  fSgurae.  Cloth,  H~&1  Icftuwr,  $6^6; 
rery  baadaunie  b«ir  RumU,  $6J!£. 


i««wi--'-i.     ■  '    -■-:■■  -^-' '-*■  •  wnillny  ud 

orlsl'  ■•'■'»  l>«  l;«la  «• 

tl  But  1.1  till    MH-  1--- 1  "1  I'l.    Ill    .  >:->-    I.. ,., ...,. 

onich  tiM  Boaqokl  Iti  oUiat  i 
CCfDpr*h«B*lT«    ABd     pradlo^     1:....  111. IB    ..I 


Til*  «Kai*eur  of  IhU  ilBDdsrd  work  !•  ao  well 
ka-mi  Uu>t  II  (Tottld  b«  •nt>erfluoua  hen  lo  wtm  ts 
rvTliHi  Itv  !:■"■")>'  or  >iw<-ial  pfildbi  af  exeailtnM. 
ThO'  T«rdlct  of  the  pn>r«wl'>n  liw  bMa  fMMd:  It 
'  ni  t)«*B  M-Mptod  a*  thai  rnut  tboraogli  and  miD- 
I'la  vsfiMtttaB  o(  the  pMhotocyand  tr«*im«iiiof 
'  rrffrxdJIwi  In  tiM  Imgu^.  AdmlnlilvKB  • 
«iii*l  «l  ci««r  dMolptloni,  u  •■po««iii  ot  Mtuiil 


Ihmn**,— i4iMnr«>  Jbunwf  (/  rA«  itnttfoi  ffeumrt*,  [  pMlbotflitloal  ilactrtita,  and  •  gnldaEorraliMwl  mod 
Jwi.lBH.  I  ■uwMMlbl  tmUnent.  l<l«anf>nwro«Dtl«Ui«m«dl> 

Utewrlalnl/  lbi»  baM  •iBila  imMlxa  on  t*i>«>  |  cal  Utondctrvuf  llitapnaiitrjt.  TliattJdiUoDBinada 
rwl  Inour  oira.UKl  proto«biTUi«b««tlQ«)]r  lu- :  to  ih«  prMwiit  •diiino  w  *mtD*ii(l]'  jBdlelwu, 
gi»lt«.— SutUmM*Keat  aMArgUal  Jottmal,  A  fui)    rrotntlM  rtKadpointorpnctlral  iitUihr.    JoinMl^ 


HVTCUIIfSOy,  JONATHA2f,  F,  R.  8.,  F.  Ji,  C  «., 

Syphilis.     In  una  ISmn.  v<>liiin«*.    /Vrpdniu),    Stw  Siriej  o/  (Tlinifal  MamaaJ»,  |wp«  B- 

CORXIIj,  f., 

Svpbilis,  its  Morbid  Anatomy.  Diasnoflis  and  Treatment.  Kpoculljr 
reviwi]  by  ill*  Aulhur,  aud  inuaUwd  witb  nwea  snd  •diUiionit  by  J.  Hebxy  C.  Sim* 
M.  T>.,  Penmaitnilnr  nf  I'athnlfig:iiiil  lluilolog^  in  llie  Umreniity  of  Pemu^lvutia,  UM 
J.  William  Wiiitk,  M.  D^  Lecturer  un  VeaeroU  Oiaeaaoi  aod  lJ«motwtra(or  of  Sur^en 
In  iXw  L'uivvmiCT  of  PenittylvMnia.  In  uoe  hantUome  ortavo  voliune  or  461  pag^  witii 
84  Tory  lirautil'ii'l  [lIustnuiociB.  Clolli,  $:).7A. 
Theknitoinlr*Imi)dhli1oloKicKlcli«nicl«r*  t>rth« 
haid  and  roTt,  man  are  admJrabltr  d*wrrlbi>].  Th« 
inultKonD  eutwivouf  BiMilftwiaUDni  of  Ui«  diBCft*a 


mn  dealt  wilb  hWolccicallj''  li>  a  maatetly  wny,  _^ 
m  nhould  lodvvd  auMOt  llivm  to  y»,  and  itiiF 
aceucnfaajluf  UiiiirlraUuna  ajv  aaecnted  i^nn-fMlIy 
aad  well.  TIm  varloui  unrvoua  Inaloaji  wIiIpIi  ariv 
lli«  r*rufnLM>d  04tiMBve  of  lh»  nTf>lilIitl«  dyiu-tai-la 
■ra  tnatad  with  «ar«  and  vmuiiliiratioa.  8;p)illUie 
•plt«mr>  pAralvRlA  Mrabral  nyphllli  and  Incomotor 
•Ukxla  ar*  aubtK*"  f^l  ■>(  InUiraM;  and  nowbara  bi 


Ilia  wliol*  roluDia  t>  lh««lln(cal  aip«rlvM««f  lh« 
aalliui  pr  Ow  wtdn  acuuaiolaaM  r^  Ui«  traanlalor* 
with  madWia)  llwrauir*  man  avldaut.  Tli«  aiiat^ 
omr,  ibe  Jilstoloarr,  tfca  |i*lbotot]r  aMl  ttia  ollntcal 
(I'Biurvaof  «7phlihara  rapnaantad  !■  thu  Korlc  In 
lli^lr  boat.  u>-»\  practKiJ  aad  Moai  ttiMrOftlra 
(urin,  aiid  ao<me  *ill  rlw  froin  l(a  p«ni«at  *lll>vul 
lli«  r«olln«  ihal  hit>  pai>p  oT  ihe  wtda  and  tmiKH^ 
(ant  wtijvct  <ni  vhich  It  mat*  b  •  •Uniicn  and 
aumr  oDc— Tt«  IjomO^  J**eUttemi<r,  J»a.  tan 


GROSS,  SAMUEL  TF.,  ^.  JIT.,  Jf.  !>., 

l-rn/emar  of  Utt  PriatipUt  i^anrftn,  ami  ^  OiMBat  Saryuj,  in  Ih*  J^ermxt  MtMe«i  O'lttfrt 

A  Fractical  Treatise  on  Impotenoe,  Starility,  and  Allied  Disorders 
of  tho  Male  Sexual  Organs.  Seu<u>JiMliii<jii,thoro()KU7revuieil.  In oiw  very  buul- 
witne  (K-tavn  vobiine  of  ItiH  |>ajei^  with  lt>  iiUittniions.    C'lotli,  $1.&0. 

Ttiaatitboraf  ihU  monograph  la  a  man  of  poai-  ,      Thla  f  'Umratua  fronitti<i)il||h*Und* 

Uta  conTlcilaoti &nd  ■IfOTMirrlyl*.    Thla ta  KiMl* '  lag cf  i^  ■>»  tn^ra  iha  factor iix  OLmiOf 

flod  bjr  liliexiwtloncii  aod  b]rhlii>liid]r,whl«Ii  h«*    no  rapJfi  ^-nd  odulmi.    Th>  i«,!n<)t-«il. 

■DHunilla  nutdKltta  hla  axpsnanoa.  InnMrd    a  bonk  itioi  ■  >»o-  [nyslolaa  aill  t«  c 


•  Ihavarlwia  organic  and  ftanciiooal  dlaordaraof    In  I>U  Ubiory,  to  ho  read  *li)i  prodi 
Iha  mala  laMtattra  ippAnUtf.  ba  haa  had   as- 
eaptlonal  a|>iiur1iinill«*  fur  olMarvatloo,  and  'i 
boMi  ihov"  (hat  )i«  hu  ooinr(lf«tad  to  oomi - 
bla  o*n  'IP-**  *ith  tlioirp  of  ullicr  author".    7' 
rwnil,  ■Itkbram  bcmfelyrocucii. 

tot:- '  -  uid  nirgiran*  lu  asi'l'  '- 

tr«ei  <  <    dli>liirl>Ati'M>»  II  rcKr?  . 

(IwImvi  ttvii'^hc  (ID  tbe  TUl>tsc4  ullti  wliloh  iro  afr 
UqualnMd.— ni  Matiati  Sim-4.  Hopl.  I.  IKKL 


KTi'l  With  liicalculabla  bcnsBi  («•  hu 

'  "  Hil^iitaaailinuvd  in  the  tltlx. '^ :    i -i  Ari< 

'  f  In  Uietr  wtoui  tonM  wt  ttcg"**. 

■nham  aod  proaUIMTMa  va  atao  fully 

:.-Liii'rad.    Tba  workUlhoroofblr  pracllciU  In 

lUBCtM',  and  will  taa  anaclnlls  uw~ 

.   rtcral   praoUlloaM^XaMeoi    l[afanl 


fkil  tu    Uia 


CVhhERTKR,  A.f  *  BVMSTEAT),  F.  ^.,  Jf./>.,  LL.1>,, 


Sorgtcn  to  IA«  Utp\tal  da  J/idi. 


An  Atlas  of  Venereal  Dlseasos.    Translntitl  tunl  G<dii«I  by  Fkcemas  .1.  Oint- 

nTAi>,  ^1, 1  >.  In  our  imp^^Ha)  4lo.  Tf-ltimiK  of  ^2f<  pnetv,  lioiihle-Mltiuiw,  wiiU  2f'  jilatov 
containinif  alxHil  l.';4l  iigiin-w,  lii'.iiitUiillv  «i)'tre»t,  many  nf  lliwii  ih*  aiw  of  li!«-.  f^tnmglj 
buuDi]  iavl^'lli, £17.00.    A  efHxinn^n  of  tliv  )<i  "—  >'«<  tvjtt  iwdI  by  ouul,  ua  cv^vipluf  23  da. 

BiLLO»evpniueArn>ux:Ai.coxTAGi'»  op  lotai.  oiskahr  apfkctino 

DtlKIKDEIta  laoBi>»«or<.|.<<rmp.  Ou4h,«i.£-L    riti  ^>,lCAIJ<T   TUB   0RUAIT8   OP   UKMERA- 
LBB?  LBCTURIS  ON  BVPIIILt?  A^t'  w>>IR'T10K-    lit  ona  •t».  <t>l  «(  IM  pagaa.    ClMh.ttLa^ 


2B 


Lba 


Co.'»  1*0BUCAT1OH^— l>iiHHUW0  Vf  Mkln. 


pTTifmtor  tif  Jwi-nntotoyy  amf  Cnwrfof  DiaanMi  >n  Rtub  Ktdtcil  CatUgt^  Ctiieofo. 

A  Practical  Treatise  on  Diseases  of  the  Skin,  For  t)i«  use  of  HtMlmb  «(ui 
Pru-litii'tivrt.  In  one  lmii<iH>iiiv  ocutro  volumo  uf  &70  lat^cn,  with  CG  bwuiiful  norl  d*I<- 
omie  iUiiKiniiloat.    Cluili,  $4.2r>:  leather,  $.V2Ji. 

The  ftuthoT  liK»  KtTcn  thp  <tudent  »Dd  pmrll-  ,  ciui  in  *iot(*B  pntetiMi.  In  dn^llng  «Uh  ihew 
ilMtcr  s  work  Mlnilnbly  aiJittiMd  M  Iha  w&nR  ot '  quotiU'Oi  Um  MtlkiH'  MarM  BoUitT'i:  *•<  tttf  ff*- 
«>cli-    Wc  coa  hpaiiily  cvmKitiBd  Ihe  book  •«  a    ■uoiL-d  knowladga  of  tbe  niiuler.  l>  I'.ot 

T»liH>>Ic  adJiUnn  to  our  Mier«t<uo  and  ■  rallabU    miilily  liiio  tb«  moat  niloitM  il?*  '  uai 

gnideio*iu(li-ata  and  profliliDouniiii  thi<lt  ■todies  I  one  b  not  otiljr  lold  Mh>t  aliDuld   i  ilsi 

and  ptmcOi:*— .1<n./mi'-n.  u/ Mclt.  £rt„  Jul/.IKO.       stTon  coodlUoiu  bat  how  to  da  It  k*  >•  i      M  U 

BapeolBll)'  to  be  pmia«d  mt*  the  practlai.1  nu;:-  (uerpfore  In  tlw  beat  icnac  "■  pinclti^iiJ  Irvaili*," 
gaMloBH  att  (a  w\M  mKf  )>«  csliad  ih«  eoinniiq-    Thai  It  If  <Kim|>i«twa*lr«,  *  Btiiu<^o  at  tKn  ludax 


•ann  tf«atnieBtot«0W9nMk    It  kqiiilfl  Imputraiblo 

to  axananun  tho  JndliUatiMiMa  wHli  wbich  (h* 

lbrnillliBforthw;itCTniil  traa(iiti!ulur«''Knia  aif 

Mlwctwd.  and  '  ' 

aadckiArla-<i 

(«tnawini'j<.  ly  CLIMB. 

The  work  •>!  It    ifi'i"  will  be  awarded  a  hlxli 
poaltlon.      Tli«  aiiwloat  u>[  tnciiirlno  will  ilnd    11 

Bacullarly  adapted  Ui  liix  wants.     Vir!ii{>>i-.<,in  lir 
I*  vilSfil  of  tlio  aulijiwl  \a  wl 

ynllt  Utiiott«l  (A  a  »tnitl«ait<> 
uni«.  without  '■m'""iR  a  jiropci 


"t 


I 


lOJllCn.      thf        I  •"■if  tin'   1  i[i,iii.',  lu  <1  (li. 

UUiriK  fiirlli  '  I  I'nti  )•«■  ticM  a>  (lu-l*  will 

alan  inakr  it  ■.^wirtu-n.X  jirMttiiloD-ifT^ 

Tlio  atni  »(  i[i    itn'ii    I  ha"  bnr'n  l'>  prpM^nl  tohU 

tPaH""-   a   Hiiin    i.ly    »« founding   (his   tniMt 

til  !'|:ll'~iiit  nl  III*  ■illiliyl,  )i»l  pri>vnUni: 

n  iilnril  •aliic.     tl>^  tiaa  itinrvmtn'rially 

il'  .  (Ilea  to  the  iTDalRlCiit  r>l  •lli>i-«f>«i.  and 

l>v  riii  ri.'iK'iiHl  iliuipriptionii  of  lh«ni|Wotlu  rnvaa- 
urm  lia«  adapted  there  Ui  tha  nMid*  of  thn  pliytil> 


will  abow.— J/orvf^nd  ittditatJaurmtl,  Julf  7.  US, 
PnAwot  Jlyda  hM  long  bora  kncnrn  m  qo*  at 
Uie  mual  Inlcniceni  and  enlhuaiaef  It^  rrrrrvn^ 
jiial  imporiaDQo,  Ui«  fult    tj«a*  of  d«niwMic«y  lu  llw  w«*L    )'  <  u* 

ilipii  iiiM-.— £«<MM>  Ueiii-    coutriliutiani  to  liifr  lUvralun*  of  .'Ij 

Ii*'«  DtlDvd  fc>r  him  a  tovwnt'Ir  r  ,.  i 

vaivlul.  coaidMilJaui  and  i>:i , 
rcRiarkntihi  adisiwva  madp 
di-Mrasea  o(  Ilia  nkln.  e*pni't><  <      >. 
point   vf    ratbnJostcM    nlMoio^-    an-i    H'iT-ii>rr>] 
mctlioife  or  IrCNlmeBt,  n«c*Mllai«  a  rrr'aLio  nf 
111*  '.Idpt  loil-liook*  HI  aliorl  li»t»r>iU»  lit  ofdT  10 
btliiK  Ihrm  III'  ti'ilx'  ■taiidard  it«iriiui.lr,i  Ih  ibt 
niar^ti  of  *c^(«dl-«.    Tlii'  laai  mintrili'innn  nt   Lv. 
Hy-Io  i»  *i>  *fl.vft   11  till*  dIrtXHton      II-  *■■■•  ai' 
l«npt<^d,  "■  "  im,  llic  ta-V     '  iim 

inamniV'  -'-  i-  rtt'iili*  '  i  ib 

Mirtalluu  i<     '       .    .     I  i.-n.    A  ''«rr|i.  .     .  uti 

«f  tlLH  wnik  i'i:|.vi-i<-i"  ixtlMl  Im  tiik*  n<'.  iimi  .oiird 
hldiL^k  Willi  palnMaklni  5«k(>Iliy  aipl  »ltha>.F>^ 
llaMr  toaull,— -^"iir<H>t  i^  VMnn^r^*  •*!*(  Tnifwl 
Oumnm.  J  uaa,  UKL 


.F02:,  1\,  M.n.,  r.J£.C,I>.,nnd  FOX,  T,C.,B,A,,31.Jt.aS„ 


PK^tieim  (ii  (Af  DtpaHmmt  far  Skn  /lunua^ 


Au  EpUome  of  Skin  Diseases.  With  Formule.  Far  Stadante  sod  Pm'- 
titionora.  Tliini  edition,  rcnsed  and  enliu-ged.  In  oDe  VCI7  luadaoOM  12BUk  voltuue 
otZ%»  piiKTK.     Cloth,  fl.So 

Th<  I'  ii  of  tlilti  conTMilmE  handhoAk  mannal  to  1<«  apon  the  nMa  Ibr  OMani  raftfMxw, 

calU  f<<:  '  ciotht^rcrlilonandoxiiiiDiiUiii  1i>aln)ialiollaal  artwiKBnMnil  laaollsd  toililiuaa, 

wlilcti  I       ...     .^I'lMi.  T'i«arTanB«ffient'>f  nkiii  for  all  <>ni  ha*  10  know  tit  tli4>  nam*  of  tJti*  dta^a**, 

dtira.'«'>  11   il]  ii.it<-iiaBlord«r,wliirli  IflthBinelhad  aiid  here  ar«  lla  dMuvlptloa  and  Iha  apprDpnala 

of  clii<»inrAiioo  adopted  In  Ihli  work,  b«c«niM  a  tr^aimrnl  at  baml  and  rMily  Tot  Inmanf  a(t|dt«- 

p»iilve  afli'BDta^te  Eu  ilie  atudenL     Th«  book  ia  tlon.    Thv  prcMftil  adltlon  baa  Ihcd  vsry  oafvltaliy 

oii«  wAtrh  w»  ran  MrooRty  rocDiamnnd,  not  only  rcTtfwd  and  a  tiumi>«r  of  mw  dtMaaM    an  4»> 

to  iluilHiita  but  bIim>  to  piacljitonan  who  rtwulia  a  ■'■lihrd,  arMla  mnat  of  tha    rocant    arfdIiiMM  Ic 

oomprndioui  cummary  of  th<>   rT^x^i  flat*  of  d<MTnal  thrr»p«iilk<a  (tad  ratntlon,  and  tfca  fcrmo- 

davmatolon.— ArtNiA  JfaftMl  .;<  '    -.  IMS.  kry  at  llt«  aiul  of  (fa*  tioak  baa  bawa  OonaldarUdj 

Wa  eerdially  rooommaiMl  F^^  .iIioa«  aiiinicntcd.— naAf«diMl  >'aM,IMMaibar.  UO. 

wboae  tlnm  la  Itntilod  and   «1<  -        '    Uaodj' 

MOURIH,  MALCOLM,  Jf. />., 

JoiiU  lAOvrtr  on  Denmit^bifi^  nl  SL  3lar\,-»  tlotpitia  MtaHeat  AlMt,  londOib 
Skin  DiBeaaes;  Indodinf;  (heir  I>p|initinnn.  P;^|)umB,Dikgnaafl^  Pn^rxnia^  Mor- 
bid AnaloMij  and  Tr«aiiuent.    A  Mnniuil  fur  Suulvnto  «i>d  PracUtionen.    In  one  ISteo. 
Tolume  of  3ltf  pagw,  with  illiiAratioDs.    Cloth,  $1.7&. 

T"  p)<y>("l«nDwho  woiildllk"  ID  knowaprn'"'''-'"    '■-    -i-.i--"—  -f  -■•ni^vihn  and  (n«llio>UM|l  ai> 
about  rkin   dl»aaM    »o  llial  wh«n  a  pMi>  1  '  imKd  to  pr(iBM>t« •  raOooal 

Miilii  lilKihi-lf  for  rwllaf  llify  otn  inakp  a  ■  <>K* — a  hrannh  Mofaavaill* 

dlaK'xv'in  Aid  pn^MTlbo  a  rallonal  ITpalnrii  m,  -.- ,.,.',..  .|,-  ...,,^  lollie  ti*tiim«r.—JSL  fimt 

UnhoallailnRly  ronimmnDil  Ihl*  llltl*  bo«b  nf  |ir.  '  L»<irur"i  Mr-tinnr,  April.  !««(<. 

llOTTl*.    Til*  alTfollons  of  Ih*  fkin  ai*  docrlbMl  ,      Tli>-*fl'"r  h<uivr<alMlrKtv«n  In  a    Hi   iiillmw 

In  a  l*ru,  liinld  miuinnr,  and  Ui^lr  M>T«r»l  (i>ianw>- '  4  1^'.  '     '  ,:'.■',  ^f,j 

■artttloarosUlnly  Ml  forth  Chat  dla«i)0"i"«>ll  >«    hlr  1  "f 

oaay.    Tha  irwainioM  In  -tLfli  r«w  U  aiioh  a>  ihn    i||,i<  :    . 
•  If>»'l«BMoriIieni.Arl«ftiin<:Dl<i»riuatoJugubiad-    «HnLx  ti.'  : 
vjaes. — fliwiiiwili  Jfolirwt  yna,  Afrii,  Imi.  bnmly  ait>. 

Thl»  la  (•mphaitoally  a  loamer'a  book;  tor  w*  j  men.    T'i> 
can  aafoly  aay,  Uialia  tha  whole  tang«-  of  nrdlcal    book  Whiori  xm  «<.-!>  n-^av  j 
Iloraiiir*  ilinra  (k  no  Nvik  of  a  llkv  Mop*  whMi  '  and  9urij.  yuura.,  Marrli,  IHU 

WJLSOy,  ERASMUS,  F.R.^. 

The  Studont't)  B<x>k  of  Cutaneous  Modtcinoand  Disoaaes  of  the  Skin. 

in  iilui  Ii-U)i)m)|iii.'  uniall  ix'tAm  vuliinin  nl'  -Vl-'i  Jingw,      CloUi,  fA.M. 


■1- 

:.«iUHu.— iiL^un  i/al 


L 


HILLIER,   THOMAS,  M,  Z>., 

Handbook  of  Bkin  Diseases;  Tor  8Uidvnl»  nnri  PncdUcmvr*.    8wond  Am«r? 
cma  adttion.     tn  one  V2iiii>.  vMMme  nt  SflR  ^k^ea,  V\*^  v'^axoa.    Cbilti,  Vi.^. 


\ 
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A2^  A3£MRJCA2f  8Y8TJEM  Or  OY^JECOLOGT» 

A  System  of  OyneeoolOKy,  in  Treatfaefl  by  Vanoua  Authors.  In  tm> 
haDdsoiae  octavo  volunMs,  rioiilf  iUuitnilnL     In  iietin  prepamlion, 

LIST  OP  CONTRlBtTTORS. 


fOBOrCB  BARBER.  U.  D,, 
ROBERT  8ATTEV,  M.  D.. 
SAHLEL  C.  BUSEY.  H.  D.. 
HENHY  P.  CAMPUELUM.P., 

WILLIAM  OlMHtKI.I,.  M.  IX, 
WKNKV  V.  0AKKUiUh:.1.M.&. 
8AMU£L  W.  (jmiHH.  M.  H., 
JAMI«  B.  lltlNTKK.  M.  U, 
WII.1.IAU  T.  HOWARD.  M.  D.. 
A-  8EEVE8  JACKSON.  M.  D.. 
BDWABD  W.  JHSKS.M.O, 

WILUAU  H. 


CHARLB?  CARROLL  LBK,  M.  D, 
WlLLtAM  T.  LUBK.*I.  D.. 
MAITUEW  D.  MA>'>.  H.  D.. 
BOBEKT  II.  MAL'RV,  K.  Dl, 
tU.  PAI.MKK,  M.  I), 
WILLIAM  HI.  l-iJt.K,M.  D, 
THAIi(IKl<»  A.  R£AMY.  M.  D.. 
A.  11.  B(X:KWELL.  M.  D., 
ALREIIT  IL  BMITH,  M.  [>., 
R-STANSllUHY  sr  ITOJI,  A.  11..  M    D.. 
T.(;AtL[.AR['Ttli)MA3,H.  D., 
CUARLES  B.  WARD,  M.  0, 
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THOMAS,  T,  GAILLAMD,  M,  2>.. 

A  Practical  Troatlsc  on  tbo  DluaBBi  of  Women.   Fifth  edition,  tburuo^hlir 

nriiMd  ukI  nrvrrillM).     Iti  nn«  liirg«-  and  huKiwnDV  octsro  volume  uf  HIO  |iai(0,  with  206 
illuBiratloftf.    ll..tli.$-'iA>rt ;  l.ud.t  M.0O:  very  handt^'iiio  liali"  llittel;!,  niisifl  lnDils,$0.dO. 

T)'«   miklila  iiMr.h  tolU:W 
Ihia  OMM  no  DiVM  foniul  ■' 


■■Afefci 


(Md  lb 

■-     Tlw 

1    '-  ITf 


■i'-«-trt-»--f-'-^~' 


'  of  II 


1 

Ul      ILD' 

Olkfi" 

ttl«    "^ 
•  I«-l       I 

hook 

KMUCk    -.1     .<  i'  I-  II'  -  .— 1>< -.    .■!'. ••.'.>     •>..'i..    ■.  -. 

O^nrrf,  Jnljrw,  isjl. 

Th«  ilettrnii&Mlfrn  □(  th«  authM  to  ke*p  hid 
booli  fonMno*:  In  the  nuik  of  «rork»>i«i_ 
la  moat  Enuiryinc.    RMocnltliiji  Die  But 


tut  Ui*t  Uil* 


tintis  mid.  Aa  a  I— <k  ••(  r»CcrPn«  fot  U)«  baiy 
pnwilUMM  II  Is  ilui<i]iull«(L— Auttan  JTaJwdl  aw 
»^tfMl  JaamaL  April  T,  IMU, 

It  liwb#i>u«DlArM(l*n<le*r*full]'r«*1**<l  111* 

■  MitadcnM-d  AncyidnfMdte  of  (onuMologlcftl  mMll- 

~'<'-i>.     Tiio  Ktyl»  or  arrwigvRiBbt,  t)i*  iniatvily 

.'iner  In  whtch  oeh  Mil^ect  i«  lniM«4.«n4  llw 

■KM    fli>n«(«u>in*   darind    (hiin    proteUy  th* 

...(;.         -  ia  thiU»]i««Ulty  af*Bj 

III  «oiDtii«id  11  In  th» 
'  ioaat.—lfathtilU  Jtmr. 

rlitlonn  of  tbo  tTMlla*  of  tv. 

ii  warihr  »r  ciuitUthia  lalft 
li'  .1  lui  ana  SpanlBti,  !■  •nongfa 

If' .  /nBtilnamsriL    At  horn*  it 

liA-  .1  .  th«llbnu7  of  «*«fretwH4- 

ttriin  ii.n  gv,iii'.'.'ii.->glil«>aiah  KtiJdelopiwiUc*. 
Koamtil  niunbcrof  ftildLtloiu  b» •  twra irad*  I* 


OMt  ouly  be  w^L-omiillilie'l  b^  (ri^yiidiit  a/id  llior-  '  the  pr«aenl  adllloa  to  m*ke  fl  co«Tpapoo<l  to  !»■ 
mikIi  rviishia,  Im  lua  EMr«i|  n"  imIbii  to  mklet  tli«  o^et  linpraT«iti>«ita>  In  trvuntsiit.— nw|fc  MtMtWI 
pitwrnt  odbtion  moraifflaiiBhlrKiKn  tlian  ll>o|nr-    a»J  ^SWyVnil  J>wT>ii>f,  .Inn.  1MI. 

£2>7^,  AMTHVR  IF.,  J!f.  />.,  Xanrf.,  KJf.  C. P.,  M.n,C.8,f 

AtMtt.  OfkUTrV  rhynrtiak  la  HtulMim  Botpltat,  l""  PMftf^n  to  ilnUilk  Lfftmg^n  ffotpUaL 

Tbo  Dieeasoa  of  Women.  Including  ihc^  Pailir>l()f(y,  C&uMiion,  Brmplonw, 
Diaf:no<<iH  atul  TreatmcnL  A  >[nniuil  fur  StiulenU  and  rnutitloneni.  In  one  nuHkooM! 
octAV"  volume  uf  670  i-iLXe',  willi   ■  ■  '  i"     l-itimui.     ('I.illi,  fS.OO;  leallicr,  t4.IW. 


It  |h  a  iilnMiirr  t"  t*wl  a  l»jok 


,1.1!. 


■-■jvcrini:    (I 
<!ion  and  ei 


Thd  grf«(ip«t   (>«io»  haTB  b«na  inkf-n  wUh  llta 

■-■  i-U'iiL-   r,  ^niaii;  l< '  trsalMttnt     A  literal  mIcMIoq 

'  ■-   h>t  f««h  martiiil  madlllM, 

'  .>|ii>ll<*allciB  and  «t>i«r  dvlatb 

I      Tl..-il?^.-(lrM.iii..'I  tynm- 
■   ■  -  foil. 

.:     IW. 
■     -llh 

-    >lr4lllif 
■1-1,  tit  the 

riio  I'iBo 

.   tlie  kiriil 

.  :tiif li   ami 

.11.1  Ailnraa 

.  uf  i(ie  Jail.  fiiwU^in  ll.urt  s.iiiru.^T.'ii  PrnrlUfiiw, 

Feb.  im 


good  ««  tlilaobi^.    Thr  >vi-i  uiJ 
eDnii)lanMi>  an  tbur'vi 
•liofa  kmuimL  rlttanir- 
et*«tma6(ir(ai«Bi«itt.     ^ 
Ilia   iBick  I*  tlin  Hltritlii.ii    |i.i 
many  itilDur  ■iir)tical  i'|i<-'nii.' 
a*,  foe   liiMaiuT,  I'l-    I. -I    if 
l*«Cl>«a.  Mtd  uw' 
%n  UBOfif  the  •■" 
■vuBi,  aiid3-«i  *. - 
oiaayof  tli«  loxl>UHJ>n.    Tl.i 
Wnl*  rMon>in«Bd*4  a«p«r!i 
CenenupraiMltioiier]^  Mit'i  111-  • 

Will  Sad  Diany  nuriil  !. 
JfaL  sad  &r<;.  Jnnni.,  Vl 

I        BARNES,  ROBERTiM^^T^ k.  C,'P., 

I  ObKfrlrtf  Phgtltum  to  SI.  T^toiivu'  Binp'l«il,  Lvaiun,  tlr. 

I  A  Clinical  Exposition  of  tbo  Modioal  and  Stirgiool  Dlveues  of  Women. 

In  one  luuidwime  mtevn  Yoliini<\  wflli  numcrcms  llltifttrniion&     New  edition.    /Vporte^. 

1WJEST,  CHARLES,  M,  I), 
Lectures  on  the  DImosob  of  Women.    ThinJ  Amerltmn  fnim  tlir  tUinl  Ixo- 
don  Mitiiiu.     In  one  iioUtd  Vtiliiine  <if  M^I  po9<s>    l-^lli.  13.74;  lenther,  (4.76. 
: 


-OmiRCIIILL  Or(   THB 

AND  OTUER  DI3EASCH  PECULIAR  TO  WO- 
MKK.     liiDli«>Tixv«l.o(M4[>«|l*a.    CtoU>.|aiM). 


PITERPKRAL  rSVEE  j  ME1G8  OX  THE  If ATITRILSIGNS  AlTD  TBKAT- 
MP.NT  OR  t:ill!.l)UED>KVEH.    In  «a  «*o. 
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EMMJST,  THOMAS  ADniS,  M,  ».,  IE.  U., 

.SwryfiM  to  thm  Wi/mnn't  HtujAtnl,  tVn*  Tv^  «r«. 

The  Frinoiples  and  Practice  of  GyueooloEy ;  Kor  tb*  um  ud*  .siu<lc<it»  uhI 
Practitionere r>f  Ucdidne.     New  1 1 li iiil}  Mlition, thoroiiEhl?  rerisaL    In ona  bm uii]  ti 
hnnilMime  octavo  volume  of  K^U  pagco,  with  l&O  iltuslntiuDS.     Cloth,  %^ ;   kwllit^r. 
(Jmal  noay.) 

Bxcerpt  ttam  tlM  Auibor'a  Pnbc«  to  tba  S«caiiil  BdlUon. 

Sw  if  w<t  hav«  lioon  tlto  advanm  briI  diango  of  vi^wh  JiirinK  ihe  pii»l  limr  rrnri'  in 
GyutFC(klr>gr,  ihnt  l)ll^  pr«panition  d  tliiii  edition  bax  oeccmUiK^l  BlmoM  im  raudi  lalnjr  u 
to  h«Tc  Tpwriitcn  thf  vo!i>m«.  Kv4iiy  portion  hn»  bcMm  timrouglil;  reriniwl,  «  gru*(  ilcnl 
httti  Ik'cd  l«.-ri  mit,  Qiul  much  uow*  uiatlkr  ikIJhI. 

Tlir  rtiAuicnt  oo  ike  r«liitioD  of  tKluotion  nnd  mcinl  CMiflhina  to  <!cveIupDient,  Ituwe 
<Hi  p(.'lvio<-rll'ilitii^  thsdiMnnvof  the  iimrj' xml  fin  f>v»riot(iiHT,  tngrthcr  witli  that  tin 
■tuDo  in  llio  l*la(M»r,  have  bcco  dcut1>  revritlcn. 

Thr  i-hnptcn  on  proIsMC  of  Uie  ^'nglnal  walls  nn<)  liic«rali<nu>  nt  llir  »g]iiAl  ontlvt, 
iha  methriclH  of  (urtiRl  nniloimiplctc  rrtnural  of  tltr  utemii  fi>r  ninlignAnl  dlscuM,  thr 
Mirgiud  irvuCiuciit  of  tibruiw  tiimDm.  iliMfww  vf  t)io  rnllupinn  IuIkk,  bu<1  iltc  tiUawv*  uf 
ibe  urclhm,  nre  eitwuilully  new,  with  tln!  tlair^  nnri  o.i]M>riunc«  of  |J><!  niiilior  io  &  frnw 
whirli  lins  nut  Wl-ii  pirM-tittKJ  Ui  llie  prdTi^Hinn  In-forr.  Tii  tbcne  chnpten  not  Ifia  tlun 
oi)C  IiuiidnHi  nntl  iK-Vfiity-livo  p(ij;es  (if  ncv  niatcrinl  Iiurv  beco  scl'led. 
Tlifl  worVi  in»y  noir  tie  «»id  faifly  lo  n-;>ics«nt    11  In  :  •-  -  —  '  -f  -       *-  "«»  twn  w*l 

tiM  t'T«Ki*iit  |HJ9]|liili  of  loriiicxiliivy     In  Atiiofliai,     Kinni  <  :i   aixl  pralM. 

Mid  In  (».«  of  llic  tx'^t.  ifuol  th«  bffli.  In  U,e  I'j't-    —i\- .  irk.'. 

Il*h  l*uxuiMt".     I*  wiimiIbi'  •  wofUiy  f»i"ini-'  ■     r        ■■  

•  life  devotrij  tu  tl>c  tliiilr  anil  |irit^lk«  at  >. 

mAdhj' :*'■"'>'' '''1  "I"  ■>*'<'' '">""**''*  ^*'' 

IbA  proEouiuB  kl   luge,  Mul  oim  which  Yrlll  ■'■    » 

•timulti*  i«  l>*tt«n-  work  wh*t*v*r  ft  i-  roa-i  ~     .  i 

BoHhU  titdinti  nnilAirs^iMf  Jinnnl,  jAit.  'A;  tKK'>.  <       i 

•-^ I  ,_...„_,.     I..     V,.,..-,      ,-,v-, 

■Iv 

f„-     I  .1 

Ul»»"    .,..■■,,-     :..-|..l,      .,..-.,;.         1    .—      .1...-,.      ,    ™.,-     .Kl.i         ,-    -I.IL-L,    ,     ,       .  .,,,-.,,.-,      ™...  111. .     ■■( 

hlfl  i'Z|M-i iBurH    mti  1  ii|>|-jir!iirililB>.      Aa  a  iiniilci  [  Ui«  lii'-nr^  iptfi-llcn*   hhI  u  W. 


DVNCAN,  J.  MATTBLEWS,  M.lh,  LL,  i>.,  >:  «.  A  A'.,  ete. 

Clinical  IfCcturee  on  the  Diseases  of  Women;  DeUreml  ia  Sunt  Bir- 

tbolomcw'i  Uoepitut.     In  uoc  linaUHiiiii.'  kcUito  volume  of  17&  ))agM.    Ctolh,  $1.50. 


Tli'-T  urtiii;  .  icir  iiulhop: 

failM<d,  we  !•>  :  Ih"   mod 

f»liinHf  oT  ti  -P  kUu|ioti 

fn^  rjuSlllOiUVf. 


»iMnp  «r  ImUTtdiullly  thki.  If  iHd<>lr  nti,  w  Hkji 
rertMnly  doawrro  to  be.  thej  oumot  bll  to  excil  • 
ntiolMono  rHlnliti  upon  tho  >tn  li:t>  nic*nt* 
w\th  which  tatay  yovag  pli>  •  ~n  b»»l 


iMiiiiontr.    wiui  which  nuu>7  rounc  pii> 
•■'1  nut.  M  k  I  upon  foirowlBg  IIm  irllil  i><«i.->< 


>g}-tuH»lonofUi«praMni  '     Mj^ubI 

oti'i'-iii,  •'hi'.v  i.>riiri„d<i]->t>l'i]'l-'*ir>»iBr«uiaiall)r  LAnirwM,  MmrDii,  IMA 
tn^nltol  o(  itl  loDglh  In  «ucii  work*.  jtA  bew  aaeh  •  ] 

HODGE,  HVOHL.,  M.  J)„ 

On  DUoRSefl  FecuiliUT  to  Women;  tochulLii);  Diii|>)3ii-<niii-uia  «if  tlis  Vucnm. 
SmkjuiI  «litiou,  TOviaed  auJ  cnUrgvn!.  In  iiti«  hnuittfuUr  priulo-l  <ii:UV»  <cnlililM  <tf  Ml 
^■CIM,  witb  original  illunrntiooB.    Cloth.  f4..'V0, 

By  the  Some  Anthor. 

The  Prinoiplea  and  Praotioe  of  Obalctric*.  ]Uii»t«ial  with  Utg*  *'**'*• 
graphic  plates  oontuning  154)  ficuru  from  oriciiMd  phutw^ntplta,  sikI  with  otnnenMS  wrad* 
cuti^     In  one   )*rs«  qu&rto  Tolutne  of  MS  (loahl*K3oluiuoeil  !»£(»•    StrMglf  bmind  i* 

chnh.  |i-i.oo. 

*  «  *  SperimcDfi  of  the  pUtca  sml  ItHtor-prM*  will  Iw  fonruded  to  may  taldnm,  tn»  lij 
mail,  <ni  retvipt  of  ftix  centa  in  |v«tBg4^  •tamj*. 

TARJfTERf    S.,   and   CHAITFRJBUIL,    G. 

A  Treatise  on  the  Art  of  ObBtatrlos.  Tnuulal«l  fron  tb«  F^wkIl  la 
two  \arge  ^H-1iirii  voluiuea,  richly  illiiBtratol. 

RAMSiiOTHAMf  rRAyCIS  ff.,  M.  J>. 

The  Prtnciploa  and  Practleo  of  Obstetric  Medicine  and  SurgeiTj 

Id  refereiiiw  lotliol'rorw^of  Pariiiritiim.     .\  ww  ami  enlanjwl  C!diltfln,thoroagtily  irrfwa 
lijf  thu  Anlliwr.     With  wWitvjiift  by  W.  V.  KtATDig,  M.  !>..  I'r>fa»ur  of  01- 
Id  thv  J^iflcnson  Molii^'al  CvUcxc  "I*  riiiludclphlii.     In  one  Une  aixl  baiiib<  i  i  U 

oolBvii  Toliimc  of  tMO  jtugit*,  Willi  64  fuU-iaire  y\»im  and  4^  waoaeuti.  In  tbf  tCKl.  amtatn* 

ASJtWKJ.VS  PRACTICAL  TKKAtlMl  OK  tUlt  i    kmrtM.  twn  tho  thlrt  «i^n«M<  U««m 


liiA  BaoTDBU  h  Co.'s  HuBUiUTiOHtt — MidwlTonr. 


PZATFATR,  W.  «.,  M.  1>.,  F.  R.  C.  P., 

i^oftmar  of  QM4tfU  MtihrxiH  ut  K*Mg;  OMtft,  ImAm,  ttt. 

A  Treatiso  on  the  Scionce  and  PraoUoe  of  Midwifery.  Thini  Aniem-wi 
«ditk>D,  reriMd  hy  (lie  AutiKir-  t:!!!!^^!,  with  idiiiijoa.*.  bv  Kobkrt  P.  HABJtHk  M.  I>. 
In  (MM  luindBoaw'wtkvo  Taltinie  i>f  6i>'i  uag**,  ^*^  1^  illtuintir-M.    ri<iiti,  fi ;  iMtlier, 


Til*  inadlcal  profMakm  Iia*  nov  ih/i  oripnniibllr 
twldlligli0th«li«IO0ki>fMan>l«M  mvdli'^  vork* 
a*  nt  (Ii*  ba«<  loliiKi**  >)«■  miUwiFarv  M'<^^  putt- 
ied.   TD*  Mibteel  U  l>li«Q  up  «lib  ■  mwUr 


M  dMftlli  bM  dmmmit  IDr  ■  hitl  inxlarFMBdbiK 
of  tU«    vaUMl    kra   omUtod.— CWinwU  Mt^oS 
AW«,Jm..  1R§B. 
II  MTUlaly  1»  u  ■.'■'I'-t ■'-•" '  ih* 


1)4.    Th*  pai  t  i)«tn4»d  to  labor  In  kU  Itoiaiiwiii  i  iivt«eevMi4  pnurllevT  iiia 

ntMloiu,  Um  DiMMfanmt  ud  nvoJU,  i»  lul  >  luiililMM  mad*  t^r  lln  >   (' 

Jy  WTWiBMLmnd  Ui*  rinwi  .n[.tt»ini-.i  nil       Htrrla.wliO  i>«I«rnl  -■•» 

fMiwlMMiiiUlly  oiodarn,it'  ..iioua  murchM  ^                                        .   itU 
•d    ImBtworUif.     Tha    M'  ii>M«irl<«  iu«  »n  <•                                             -ikii, 
I,   lUnMfftUnt  TsrhHia  ot  ;    .    ^    ,     .         .  ^  ,:  oif  gieM  Tftlu*.-                             .           ^,>tr, 
V«   Kdmirabl]'  wiouaht,    ui>l    afluitl  i|i»l  ai»^I,  IkM. 
_tMMlO  111*  ■IndHiL— A.  O.  Ar«tWi»f  iuur.$hr.  TlutUitrdadllloii— MinwafitllawlDiillMMMwad- 
IJbHnuJL  March,  UW.  -'.I  •■M.iiiih»B"odqMiitllliia<i(llM  iHwk  )isir«tH>*ii 
If  tn()iilr«d  of  by  KRiedinl  atiidfiil  iih\  l  byTh«pror<»Mi«ti.    Tl»»  Moond  Atnrn- 
10  DMlotTle*  w*  ahould  rocommoad  for  In  nopjiiiaiiaUHlliariiiMtlM  >«ooiiil  F.n|[liah 

E«MiibiiM  w«  wouW  amlMibUdly  ndT!"-  -  -  iL-r,.f  .,  ..™v  i-j]y  pruiMod 

HhnoMi  Playlklr'a.    tl  I*  of  «oAvaii!'  rij;  a  hut 

to  Qf  ehlof  imporUDov,  lu  tr*,.'  <rDf«aaloQ 

ilM  ■ot^Aou  t*  rannlaa  and  plaii  .     .  >  .    „ _-^  _.....  u  gpoa  all 

IWiiWnlnni  ami  ilr  irr1rllrnrr>r>  milTlrif  iii')  f  lai      ;  inii.i  ,  t,  pnilaiuioa  it  iftuMlci^ai— dm.  jMiraat^r 

lla  toiMulBt  u  Tcry  UtlflUlKiUe  Ueai'f  Uipid,  f«l!  iM.  jfotiuw,  AiirlClMM- 

KJNOf  A.  S.  A.,  M".  i>-, 

/y«r«M»r  of  t]M*Ma  a*i  £N«aWM  ff  »'«••<  »  Mi  JVafiraT  Ox^rtawat  ^  a«  CM— ><■»  PM»>- 

A  Manual  of  Obstotrios.     New-  cililifla.     In  one  reiy  hiuirUnake  Itinia  voliiac 
Likf  331  frnget,  niOi  6<.l  iSliKlntliikn*.     l_'lolli,  f'J.tH).     Yit^  rcwfy. 


In  a  aahta  of  atwrt  panuriai':!'  nmi  br  ■  i^on-  '  thai  li  «1ll  b*  In  nvac dflinanrl  t^ihnni.ao  aulMd 

"  airlB  of  po<nrA!>iti(>ri,  ihe  "i'  •  '  i-  ■  r---    !■  it  to  Ui#lr  vanu.    of  ^  ■   u  liMflba^idly 

a  gival  di-al  <>r  wliitl  11  !■  ■>  y    vutImI.  >•<.  it  ronUli  nuJa  point*  lu 


■  preacilbe,     Thr   f«.T  D.il  lli«<  ili'i.  »  r.  .1  .    . .  >'     -    r—    -      • —  ..t  -^  ~,  .  .1    . i-.^^,^ 

f-Tolnmo   liai'  Wn    ■^■■^:   a*  v>  pshif.nt   tvi»  or   ■  iIm 

I  *dillon  In  a  lii(l«  urp:  a  yrtt  au<l  u  IioJf  >|x-il'i  ;ifi- 

««tl  for  Un  popaint'.'v.—Aiitri^'i   J.ii""al  1/  (/- ,,ti,  »—■ r.i  !>.».  ..  -...  .-,   i  .j.. 

lf«llMl8efinoM.  Arril.  1»)"  ,  «iua  i«xl-book  tipott  oMutirte* 

Thla  IllUa  •Tork  u])i:r>  «>l/<l«lrii-<  will  Ii'  hlf^tily  .  lnBiind  froiti   lbs  |itB»- — M'itifui'i 
Tfthwd  by  tiwdlMl  xiiiddiiu     We  t-m  tuliii  film    Mardb,  JaH. 


PAJtVUf,  TMKOPlU-LL'Jfi,  M,  D.,  JLJL,  1>,, 

'     I^mitrtifOitUUv»>t^lt^4lH»*^m>ifWomit^md(MLkt»mU»Jtfwt-maMli^CbtUtt. 

A  Treatise  on  Midwifery.    In  om  nrf  IuuhIkmu*  ocutu  voliinu  af  »bout  .Mo 
,  tIiIi  nunii'ruiis  llliialralliKiJL     tnprat. 

BAHiasS,  ROJiBRT,  M.  />.,   and  JPAJSTCOURT,  M.  I>„ 

Pkin  in  f  A<  Ofttat  r.i/>ny-im  II-^p.,  tjnid.  OAiMH^  ngt-  to  St.  TAuwiu'  Jln*p.,  £«■« 

A  System  of  ObHlotrio  Medicine  and  Surgery,  Theoretical  and  CUa- 
loal.  Kwr  the  :§U)dent  and  the  I'nuiliUoucr.  The  SecUou  go  Enbfyulug)-  txuUibuUNl  tir 
Pn>f.  Millie*  MoAtisll.     lu  two  liMxIantDt  ocUro  toIuuc*,  fntiftiMly  illiMnt«d.    /it  prtm. 

BARNES,  FANCOURtTm,  b7,        ' 

(MtMnr  nftttan  to  SL  Tlutmat  JTimpOal,  loadnn, 

A  Manual  of  Midwifery  for  MidwiTOS  and  Medical  Student*.  In  oo* 
nrjwX  Vlm'y-  Tohitnu  of  107  iKt|;ci>,  with  !*i  illuatraliana.     I'lclh,  %\'i!*. 

JPARRY,  joh^k  s.,  m,  d.. 

Extra -Uterine  Pregnancy:  lu  Cliniixl  Hlatocy,  ttiigntnin  Frugnuais  uU 
TrMtmcnt.     lo  ooa  likDcbocae  ocIato  tnlunw  of  373  IMgOL    Clotli,  f!L60. 

TAmrER,  THOMAS  SAWKMS,  M,  I). 

On  the  SiKOs  and  DlsMwee  of  Fresnancy.  Vim  Amenam  ftvm  the  Namii 
Engluh  uliUon.  In  one  luindsnroe  ocUru  Tnlnue  of  tSO  m^mv  villi  4  ooland  pUlct  uiil 
Itl  vnodi-uU.    Clotli,  fl.2r>. 

WIXCKEL,  F. 

A  Complete  Treatise  on  the  Pathology  and  Treatment  of  Childbed, 
Vur  BtudeuU  aiiil  rnwiiiiiiHier*.  TrwtaUto),  wiili  On;  ■wtweiil  nf  the  Aiitliur,  from  \hv 
Momil  Qfinnao  edition,  hv  Jahsb  Riun  <  nApwii'K,  M.  D.  In  im«  ^ictivo  vnluine  oiiM 
J»«m.    .CI0U1.HOO. 
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Lba  BBoniiBB  II  4.^*8  Fubucationh— MUlwf)-..  litM.  Cblldn. 


A  System  of  Midwifory,  Includiox  the  Diaoosos  of  Pregnancy  and  the 

Puerperal  Stat^J.  Thinl  American  «iitit>n,  revi^rfMl  t.y  ilw  Atith'ir,  willi  nilililirm*  by 
JoK.t  S.  I'AHftY,  Si.  L>.,  Ubntvlricuui  U<  iLf  Plulu^ehthia  li(t>j)il.-il,  He.  Id  i>ue  Urge  anil 
very  Itaadsuiuti  oclaro  volume  of  740fN^NB,  with  SOo  illunratioiu.  Cloib,  94.40:  IwUicr. 
$6.Ao :  very  liandmme  half  Runu,  nisM  handi,  $&.00. 

Th*  ftuthor  la  broad  to  lila  leaclifiip,  Bod  dl*' 
«aiwM  brtrntiy  the  compimaiv*  MiAtomy  nt  thii  pol 
via  luid  Ui«  mobility  of  t)ia  p^rlc  wticutall<iii« 


Tlir    ••^ond    rhMtoV    In    iUtoumI    mmoIkJI/    to 
'    ■         sirfa,   white  Ik  th«  Ihlrd  III* 


pr^MmilDD  of  Ibe  pr<B«Dt  MlUion  Uia  Mallior  ka* 
ciMidii  Mi'h  alttnOnnc  m  IKe  proETwa  of  abaivtrt- 

'ini    wp   <'ltr  riul    *iill 


Mi^li  alttntlnnc  m  IKe  pros'**  of  ab*i«trt- 

eal  >p1eiiMi  •'— 'ii-  ■«  r"i:iilf. 

•dmlMUic  r.'              '  n 

K^irmvd  I 

k  fMT  ei'i  J                   „    .  -J 

ln'l<in*tt,  anil  t.iiii>  griml  plr*".  il- 

inie  It.     A*  All  aipoDttll  i>f  1'  '  1 

pr<u*i>t  lUjr  il  \\ma  nn  •iiwrioT    "  ">' 
KUi^CC.— 0*iii»la  iMitfft,  3ha.  I8BU. 

Tfl  Ihn  Amcrlrjui  Ktaitriit   iImi  work    beltar*  lia 

-      ■                ■  :?i 


«r 


Itir  ti\iiy    of  UiB   pol 

fomiUe  otiCAiio  fi  jtcnnntiiwi  w*  inirMiaMia, 
T.h*  rtfuctura  >nd  davAlopmeM  of  thm  a*<m  Kre 
MimiMUjr  doMtribAd.  Then  IbttMr  ehAptan  npom 
(h«  TKrimiK  *ub>v<-i>  pmliin>>edi>>  th«alodj>»f  mld- 
WlTi-TT.    TPifd'-  'ifHiithmit  Ihffworlem 

{ilalfi  Kixl  plm.'  I '  irtWIunt  '•'•  ■hui>  itiiU  In 

hlN.lt^'elM.ilC'li  .    .  Mill-liomtinratltieVMT 

reofti'i  iulrnri.-.>iii.<iii.  hi  IKU  lleld  haabMin  brouxhi 
fcrwnril.  -  f\vii':\'tn  a-vl  Surgeon,  Jmi.  UBB. 

W«  |(1*>lly  wuti-bcne  the  new  edition  of  ihl*  es- 
r«l|onl  UiKi-bo<>h  of  ml'loUnrr.  Tlin  former  »i!l- 
ttono  h**«  bc^n  moat  CaTonkf-l^  rc<^lir<]  bv  Iha 
prohaaloD  on  bnili  aldM  of  lli»  Allknlli*.     In  tii* 

83aTH,  J,  LEWIS,  M.  />., 

airucal  Pn/iuar  nf  Ihttvut  '.-f  aiUlrtn  tu  (Ai  SMtnU  ffotfittl  iltdtent  't/Um/t,  .V.   T. 

A  Complete  Practloal  Treatise  on  the  Diseasea  of  ChildroiL  Fifth 
ttlitlor,  ihnmighly  reriaed  and  Kirriitcn.  In  one  handsfMite  nctaTO  roliimr  of  S3fi  {mfre^ 
with  ill uitratiuiw.    Cloth, ^.•^:  l«iihcr,(5.50;  very  bnadoome  luiirRuMiii,nu*e(l1iutdji,$6. 

I  'ijeri  with  I  which  m*  reniurv  (o  aay  wlH  b«  ■  hivtmbl*  »■•.— 
>;iron   u»  I  Oattlim  Jtmnuti  ••}  MmUntl  Srtmr,,  Mkrnti.  Il~ 


SfmlM-  vid   l>   > 


.  ..  -tJl 
Id  faM 


Ilila  !■  one  of  Uto  tw«l  b.i<  . 
*hl«h  wo  liava  ituit  and  u  < 
■HUdkeUun  on  er«ry  o«n-< 

ronRUtlnl  It-oilhcr  n-t  !••  ilhi^U' 
1(  l«  now  It)  ila  nnii  cltli'Mi  afid  li- 
U  •  rarjr  in  l<-.j  liu:<-  ii'|<inarntiilicii>  < 
trMUOf  T,  '  .ii..l<.r.t.-)J 

■uUoct ' 
Mfly  pof  I 


I'I'-lll. 

■irin 

I       I  JL 

.  Qis  t4  fuily  dealt  nlllt  In  ilw 

i--.k.     Th*  nr-n;  t.i  H:  -.r  tl  .-■ 


Tli«rw  la  a-i  l>»k  ^iiljMnhrl 
■  blrli  lliU  oiw  lr<->i 

Impkflthi*  Inrirriai' 
llon^rw   on  ■ui>li  qnc-U     ' 
prv>gn<Ml\  Mr^  Itn  baa  i!' 

I^f-  ■Iiii':;ni""(-  iii'l  (r-'rilir     i 


III    lt:f    •■i1<)n'V*   "f 


work  ia  ajpir-juiuttly  dnrAUd  !■ 
Inbneir  and  childhood.     W«  w<  : 

aoy  one  In  nnad  of  ItifaTmallnii        i  

pcoAiin  th«  vork  Wid  ram  bl>  o«a  <:>i>.mL';t  in  li. 

KEATIXGf  JOHITM,,  M.  »., 

/•MTMra*  nn  rht  IfutturM  tfdt'idrat  at  thi  fJiurtraify  of  PtimtfliMma,  lit. 

The  Mother's  Guldo  in  tho  Btanagoment  and  ntedlng  of  Infant*. 

ooe  lianitnomo  I'Jim',  voliinn"  •>(  !1H  [■ugra-     I'tidh,  (1.00. 

Work*  llku  Uil"  'inn  ■*  N  o'l^  II-  i.iiv.1  viri  In,-    th«  •mv''' '■""•"'  "'  »  iroi-nur«p 
niaiwely,  for  It  aairi'  '  ..'iT- 

Inc  hu  iwilinix  In  ir  ~iib- 

i«fla   bofB   dwelt   iij"    i  .!     .  i  ., u  .    i>,-no- 

llckllj.  Dr.  KvMlliK  lau  ortuiiit » |>niou<.»l  twol;, 
Km  carvfUUj'  avnlijr-il  luiiiecen'ai'jr  rpprlllinii.  and 
Hif>c<o»[Ull;r  InRlrucloU  tt>«  mollivr  In  euoli  dviAlK 
of  lli«  Lreatnxiol  of  bar  ohild  **  doTolve  iipos  hnr. 


fi»d  fn-  ■  mgllier.  »l>- 

L-rftbn  ii"ninilHil*>' 

■i-m».   It  1  .  .1  i.ij-  (■('i'-'-   •  I 

otlll'D    ('■•>    O'lliV    lUIRbt     - 

i»i»."  inil  vrliiali  rit>»Ti'.-"i 
■  be  lbtni^na«Jai]  tnlw  1 
I  Bairallaii  lliopxr— Ltwi 


A  book  smiUl  in  plto,  » 
lM«4K«  Which  cwi  bo  i< 
moUivr,  and  ominenil;  i 
ft  traek  Cor  which  *e  !:. 

tlma,  mnd  wlilcli  wv  can  it i 

to  molbcn  mM  'A<  bonk  oa  Ui» 
IfntiM/  Jui.r.i.>(  md  OUbtrini 


«  Ian* 
inqaoj 

\tkt 


Ht  hM  FtoUlowlr  omitted  KlTiait  pro>RrlpUD«». 
aiid  Inittni'-to  liw  mnlhcr  <rneu  to  call  u(«d  II>« 
dorlor.**  ht>  duiloa  kTo  loudly  di<unol  from  htn. 
—Am^rirnH  J'lunnl  o/  rXuMrtf*.  October.  IMl. 

I>r.  KealiiiK  haa  kout  rUor  of  lhvi»(nm'<ti  holt 
of  vnrkK  o(thla  anrt,  rb..  mlslsK  the  dutloa  ot 
Ibeiitiilier  nit  Mh<«vpn>C»Tt«  Ilia  dndnr.  Thprn 
U  llio  rmccf  cotnmoiiactuolB  U)«  rcmarlia  about 

o}rEA%  Enxmrn,  m.  b.,  r.  b.  c.  a, 

A>r()*on  Id  'ilf  riti/.-tm'i  /[ntpitiit,  Orott  ftrttuivi  St,  t^iuhm. 

StirKioal  Diseases  of  Ohildren.    In  n«e  IStnn.  mliniM.    /Vijuvm^.    Kiw  Sfrt*»_ 

of  0inie*u  ititH'i'iU,  \>a^v  >{. 

WEST,  CHAMLES,  M.  />,, 

P/tytttitA  Ui  IX»  tlotpUalfor  Sitk  CMUran,  i«ad«K  Ut. 

Leottmm  on  iho  DIsobam  of  Intentn*  and  Childhood.    Fifth  AmuiMi 

fniiii  Ulh  PT[)){li«h  nlitii'ti.    Inun*  ■N'tsivo  vuliime  MliSd  (wftf^i-    t'hitli,  94J>0;  Itrathcr,  f&M, 

By  tho  Samo  Author. 

On  Somo  Disordors  of  the  Hervous  System  in  Childhood.     U  tuM  mmU 
12ini>.  Tdliimr  <>r  127   |Mi(;ca.     Cloth,  91-00. 


fxn»;)nra  pbactical  tbeatisb  «kv  thbi 

sixth  «&VUML,n-\ 


vlaadHidAUKraMtlad.     Id  oaa  actani  tallm*  iif 
Tn«mH.    dla«h,|ft.tf;  ;«Ub«r.»>». 


I 


Ldu  BttoTaKBs  A  Ox's  PuBUOATioira— Med.  Juiia.,  Ulaeel. 


3] 


TTDT,  CHAMLMS  MBYMOTTf  M.  B.,  F.  'C,  8., 

Frffmor  pT  CiMMWtry  Mtd  «/  nrmale  J(«dMw  imf  /MCM  ffrntHk  m  n«  iMMtoi*  JVMrM,  «Tr. 

Legal  Modioino.     Volciik  U.     I^gilimuy  uid  PalvrnUy,  Prcrnincv,  Atm 
taon,  Itapc,  ltid«r«Dt  Expoturc,  HoJomv,  tlMtiality,  Uta  Birth,  Infintiade^  Asphynil,. 
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